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Insist on Cunningham Radio Tubes—there is no higher Quality 
T purpose of a made possible the broad and far 
to identify a reaching application of radio 
in the mind of telephony, and that plays the 
the next Radio most important part in the oper- 
et to state one ation of your Radio Receiving Set. 
wn names iden- Cunningham Radio Tubes, stand- 
» and he will ard for all makes of receiving 
m.”” sets, built by one of the world’s 
the word “Cun- largest manufacturers with un- 
Radio Tubes tells limited resources, are the pro- 
i quality of this duct of years of manufacturing 
s, engineering experience and the creative gen- 
given to the ius of the engineers of the great 
the year 1915 scientific organization, the Re- 
ham, Inc. search Laboratory of the General 
tube that has Electric Co. 
Pp ; v Notices: Cunningham tubes are covered by patents dated 2-18-08 and others issued and 
. . 4 ° pending. Licensed for amateur, experimental and entertainment use in 
tior Any other use will be an infringement. 
ration of each model of Receiving Tube is fully explained in our new 40-page ‘““Redio Tube Data Book. 


a Copies may be obtained by sending. ten™ cents to 


. our San Francisco office. 
ES Dre 
= & os 


























New and Revolutionary 
Radio Achievements 
in the new Radiolas 


Radiola 





type 
Complete with two 
everything 


and antenna 








Radivla IIlI-a, 
which isRadiola , 
Ill and its bal 
anced amplifier 
complete in one 
cabinet; includ 

ing four WD ll . 
Radiotrons, headphones, and Radiola 
Loudspeaker (either type FH or UZ 
1320.) Everything except antenna and 
batteries . > oom 


Radiola X— 
selective and 
non-radiating. 
Remarkable for 
distance recep- 
tion. Built-in 
type loudspeak- 
er Complete 
with four WD-11 
Radiotrons — 
everything ex- 
cept batteries 
and antenna. 


$245. 





This symbol of P” 
quality is your 
protection. 


Radio Corporation of America 


Sales Offices 
10 So. LaSalle Street 
Chicago, Illinois 


233 Broadway 
New York 


Ra 





REG. U.S. PAT OFF 


‘There's 4 Radiola 


III, an improved 
two tube receiver of antenna 
sensitive and selective. 
WD-ll1 
Radiotrons and headphones 
except batteries 


$35. 








433 California Street 
San Francisco, California 


Jor every purse 





Radiola Super-VIII 
—an improvedSuper- 
Heterodyne. Selec- 
tive and non-radiat 
ing W ith noantenna, 
and no ground con- 
nection, it receives 
ar distant stations, 
even while localones 
are operating. Loud- 
speaker built in.Com- 
plete with six UV-199 
Radictrons — every 

thing except barter- 
ies ‘ $425. 


Radivcla 
Super- 
Hetero- 
dyne, same } 
as Super = | 
VIil but 
= 
semi-port- —_—= 
able in mahogany finished cabinet, with — 
Radiola Loudspeaker. With six U V 199 Radio- 
trons, but without batteries . . $286. 
Same as above, but without Radiotrons or 


Loudspeaker $220. 
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Radiola Regenoflex, a moditied Radi- 
ola X. With four WD-11 Radiotrons 
and Radiola 








Loudspeak- yy 
er but less & 
batteries =. 
and anten- 3 
na . $206. @¥"? 
Same as — 
above, but r es) 
without ‘a’ 
Radiotrons = 
and Loud 





speaker$150 \ 


this coupon for an illustrated 


Send 
booklet that tells the story completely, 
with detailed description of every set. 


————— 
RADIO CORPORATION OF AMERICA 


Dept 293 Address office nearest you. 
Please send me your free Radio Booklet. 
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Street Address 
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G0086 ( G00S) mid. (with 4inch 
mod) 












varnable }4 to 10 megohms 
and jS—Melco vacuum-tuhe 








Ostet, 0 Ohms 
Pacent jacks, two double 
sungle-crrewst pack 








oY 
Improved 4-Circuit Tuner Needs Bradleyleak 


for perfect operation of detector tube 


nent Radio Engineer has recog- 
al performance of the Bradley- 
in Popular Radio, Mr. Laurence 

of the Cockaday circuit, specifies 
essential part of his tuner which 
il results. Many other radio ex- 
Crosley, Amrad and Flewelling 
ik as a distinct achievement in 
Amrad has just adopted the 
pensive Console and table sets. 


k Correct? 


HERE are very definite reasons for the 

success of the Bradleyleak. It is unaffected 
by moisture or atmospheric conditions and has a 
guaranteed range of stepless control from '4 to 10 
megohms. The grid circuit is extremely sensitive 
and a poor grid leak can cripple the action of 
the finest tube. 


Try a Bradleyleak tonight and be assured that 
your grid circuit will remain permanently adjusted 


for long range reception. 


Mail This Coupon—Today! 


mate values Ca PPP eee cece see see ee eee eeeeeneasen 
' . 

Dy vaccum . 
. > § ALLEN-BRADLEY CO ' 
Electric Controfling Apparatus 8271 Greenfield Ave., Milwaukee, Wis. 7 
' ’ 
legohms © Please send me your folder describing the Bradleyleak 8 
le - ® . 277 weak H and its construction : 
Megohme ilwaukee, ' 7 
fegohms ome Wisconsin © PEMD. c ccccceesccesccs 8 
5 Megohms - <<, . 4 
fegohme © Addremd. cesses cccccccccccccescccsscesessccces ’ 
Megohms Manufacturers of graphite compres- ’ ’ 
les r more stom rheostats for over 20 years. ; edbcccutaveUnbenes ceeesonecocccctdunnainne oe S 
s s of more i Trrrrieesitirititittittttttttl 
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A.M.M. Montana 
A.D.M. Washinetor 
A.D.M. Idaho 
A.D.M. Oregor 
Manager 

A.D.M. Arizona 
A.D.M. Nevada 
A.D.M. So Calif 
A.D.M. Central Calif 
A.D.M. No. Calif 
A.D.M. Hawaii 
Manager 
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THE TRAFFIC DEPARTMENT, A.R.R.L. 


ATLANTIC DIVISION 
Cc. H. Stewart 

H. J Wadsworth 70 V St N.W 
G. L. Deichmann, Jr 


R. S. Johnson White Street 


St. David's, Pa. 
Washington 
Chapel Gate Lane, Ten Hills, Baltimore 


Red Bank 


H. W. Densham 140 Washington St. Collingswood 

Dr. E. A. Cyriax 219 E. 7ist St New York City 

S. Woodworth i25 Brownell St Syracuse 

J. F. Rau 2085 E. Kingston St Philadelphia 

P. E. Wiggin 5106 Liberty Ave. Pittsburgh 

H. H. Layton 805 Washington St Wilmington 
CENTRAL DIVISION 

R. H. G. Mathews 832 S. Michigan Ave Chicago, I)! 

C E. Darr 187 Hill Ave., Highland Pk. Detroit 

C. E. Nichols 19 Weadock Ave. Lima 

N. C. Smith 1036 N. Dearborn St. Chicago 

Cc. N. Crapo 1175-2nd St Milwaukeee 

M. W. Hutchinso 1222Washtenaw Ave Ann Arbor 

D. J. Angus a 66 Y. M. C. A Indianapolis 

J. A. Kolb 101 E. Broadway Louisville 
DAKOTA DIVISION 

N. H. Jensen Box 894 Sioux Falls, S. D 

D. C. Wallace 54 N. Penn Ave Minneapolis 

Orville Wheelor 800 East Capitol Ave. Pierre 

Bert Wick 1025-3rd St Devils Lake 
DELTA DIVISION 

W. W. Rodgers 1106 Union Ave Memphis, Tenn 

Vv. L. Rosso tox 415 Plaquemine 

W. L. Kennon University Post Office Mississippi 

W. C. Hutcheson Wind Rock 


Dr. L. M. Hunter 207% Main St 
EAST GULF DIVISION 
H. L. Reid 76 East 12th St., Apt. 6 
C. E. Wells 1309 Buncombe St 
vV. Cc. Melivai 106 W. 3rd St. 
Cc. P. Clark c/o Western Union Tel. Co. 
Cc. B. pvonese 309 Greenwood Ave. 
Luis Rexac Box 319 
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J. G. O'Rourke 3064 South 32nd St. 
D. E. Watt 116 Highland Ave 
Clif. Peters 
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B. H. Stevens U. of Vt. 
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1622 Main St 


A. S. McLean 

B. H. Chase 

D. C. S. Comstock 
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H. E. Cutting Box 517 
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LaVerne Mart 423-l4th Ave. S 
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J. V. Wise 
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G. M. Lewis 211 West St 

M. E. McCreery 628 W. 49th St 

B. R. Coles 16 Ellenwood Ave 

E. C. Garrette 

K. A. Cantin 1593 Piioki St 
ROANOKE DIVISION 

W. T. Gravely 854 Main St. 

J. L. Bock Main St. 

J. F. Wohlford ~ Cambridge Ave 
T. M. Simpson Peoples Nat'l Bank 
ROCKY MOUNTAIN DIVISION 

N. R. Hood 022 S Ash St. 

H. ¢ Wilsor c/o eae ret News 

P. M. Segal — Int ‘rstate Trust Bldg 
P. N. Mitche 5 


WEST GULF DIVISION 


F. M. Corlett 2515 Catherine St. 


Louis F alesni Box 421 
C. E. Whartenby ll News Bldg 
R. L. Clinksecales c/o F. A. Hardy & Co 
E. Ar Sahm x 569 
MARITIME DIVISION 
W. C. Borrett i Sinclair St 


W. Hyndmar 
ONTARIO DIVISION 


C. H. Langford 8 Cheapside St. 
Wm. Choat 241 Robert St. 
QUEBEC DIVISION 

J. V. Argy 193 Decarie Blvd. 
WINNIPEG DIVISION 

J. E. Brickett 260 Athabaska St. E. 

E. L. Maynard Box 339 

E. Nicholson 397 Burnell St. 
VANCOUVER DIVISICN 

A. J. Ober Cor. Main & Minerva Sts 








Little Rock 


Atlanta, Ga 
;reenville 

Sheffield 

Jacksonville 

Atlanta 

San Juan 


Omaha 
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Casper, Wyo 
Salt Lake City 
Denver 
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Dallas, Texas 
Roswell 
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New Braunfels 


Dartmouth N. § 
Charlottetown 


London, Ont 
Toronto, Ont. 


Montrea 
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nver- 3 In the non-oscillating condition this 
fa the * Receiver builds spark signals to great- 
tal a wise er volume—in the oscillating condition all 
m r than spark signals and practically all “mush” 
te mere notes are suppressed. 
Ta 4 The SECONDARY or Detector wave- 
é . . . * . . 
as aa length dial is calibrated direct in wave- 
DY lengths. This most convenient arrange- 
fr "ter ment enables you instantly to locate a sta- 
J the tion of known wavelength. 
CG 
VLA 
Armstrong 
1,113,149. 
Wa eth Range: 80-300M 
here could be no stronger proof of the merit of a 
eceiver than its use by such prominent amateurs as 
Major Lawrence Mott 6XAD-6ZW (Avalon, Cal.) and 
M. Leon DeLoy, French 8AB (Nice, France). The 
rrebe “13” enjoys that distinction. 
A. H. GREBE & CO., Inc. 
76 Van Wyck Blvd., Richmond Hill, N. Y. 
Western Branch: 451 East 3rd Street, Los Angeles, Cal. 








The GREBE “13” 


A Real Receiver for Relay Men 


Four Points of Excellence 


l The perfect combination of Regenera- 

* tion and Tuned Radio Frequency Am- 
plification. This much-sought-for develop- 
ment gives you sharper tuning, greater 
distance, greater signal strength and less 
QRM. 


2 Uses all kinds of Tubes. Special resist- 

* ance units instantly cut in or out by 
miniature ‘“‘push-pull’’ switches, enable you 
to use any type of tubes in combination. 
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AMERICAN RADIO RELAY LEAGUE 


erican Radio Relay League, Inc., is a national non- 
association of radio amateurs, bonded for the more 
aying of friendly messages between their stations, 
ve protection, for orderly operating, and for the 
provement of short-wave two-way radio telegraphic 
ion. 
incorporated association without capital stock, 
inder the laws of Connecticut. Its affairs are 
y a board of seventeen Directors, elected every two 
e general membership. The officers, in turn, are 
the Directors from their number. The League is 


rcial and no one commercially engaged in the man- 
ile or rental of radio apparatus is eligible to mem- 


its Board. 


and for the amateur,” it numbers within its ranks 
every worth-while amateur in America and has a 


rlorious achievement as the standard bearer in ama- 


es regarding membership are solicited. Ownership 


nitting station, while very desirable, is not a pre- 


membership; a bona-fide interest in amateur radio 
essential. Correspondence should be addressed to 


OFFICERS 


Traffic Manager 
F. H. SCHNELL 
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MAXIM R tee ~_gin A. A. HEBERT 
nt aruord, Vonn. Hartford, Conn. 
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WART A. H. K. RUSSELL K. B. WARNER 
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Toronto, Ont. 
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Our “Business” 


HAT’S happened to relay traffic? 
W Here it is the height of the season, 

when things should be their busiest, 
and yet our volume of traffic handled is 
small. To be sure there are lots of mes- 
sages moving, but their number is small 
in comparison with what it used to be. 
One can listen all night and hear only a 
few real cases of traffic handling, one can 
try all night to find some business and get 
only QRU’s—it’s a devilish hard job to 
find a dozen messages a night that need 
relaying. 

As an organization we fellows never haves 
become quite accustomed to the idea ol 
mere rag-chewing. We've acted very much 
as if an actual excuse were necessary to 
work another station, and that “excuse” 
has been message-handling. Consequently 
the nights this winter are filled with fleet- 
ing and unsatisfactory contacts of just 
enough duration to find out that neither of 
us has any message traffic, and then we 
drop each other like hot potatoes. We are 
essentially an organization of doers, and we 
have nothing to do. And so we are run 
ning around in circles, calling our heads 
ff, making the night hideous with fruit- 
less CQ’s, on our toes and looking for 
things to do but finding nothing, and al 
ways the air reverberates with the mock 
ing answer “QRU”. We have our tests 
and our stunts, it is true, and we enjoy 
them heartily and make a good showing 
every time such an occasion rolls around, 
but we can not exist on them—they provid 
us nothing in between the red-letter dates. 

There may be danger in such a situation. 
Our organization has succeeded where all 
other attempts failed because, primarily, 
we had a method of keeping in close con 


tact with one another. Message traffic re 
quired a network of good stations, and thi 
network bound us together. Without tl 


traffic will we hang together? 
Perhaps we're a little down in the mo 
yn the subject—it snowed again today and 


we thought spring had come. Let’s look at 
the other side of the picture: An elaborate 
traffic scheme was necessary in order to 
provide a place for every station, back in 
the days when we all used sparks Th 
range of a station in those days was more 
or less in proportion to its power. We had 
to have a system that would give inter- 


; +5 
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esting activity to the low-powered 
Today, with C.W., all that is changed, and 


EDITORIALS 


de AMERICAN RADIO RELAY LEAGUE 





the “5-watter” gets as many cards from 
the opposite coast as the big fellow with 
the two 250’s. Power doesn’t cut much ice 
any more. The 5-watter gets in all the 
tests and often as not grabs the bacon from 
his big brothers and goes home with it. 
Perhaps the day is waning when a big 
traffic system is a really necessary thing 
to bind us all together. 

We heard one well-known amateur thank 
heaven the other day that the business of 
seeking mere volume in traffic handling was 
over, for now the air is less cluttered and 
there is a chance to get a really important 
message relayed. He regarded the period 
‘f voluminous message-handling as _ the 
“kid days” of American amateur radio, and 
was rejoicing in the knowledge that today 
t is increasingly more possible to get on 
the air and converse with a radio friend 
r to do more useful work. Isn’t that about 
right? Shouldn’t we really be thankful 
that we are outgrowing the day when our 
sole thought is to get a bigger message- 
total than the other fellow? Isn’t our 
present hectic ether attributable to the 
fact that we are just growing away from 
a system in which we were all automatons 
and into a new era in which we have not 
yet fully found ourselves as humans? Let’s 
develop the human side of amateur radio a 
ot more in our work on the air—the pos- 

bilities are enormous. 

Now, what are your thoughts about this 
big question? Do we need a “business”? 
We'd like your help in this, fellows. What 
do you think about it? Don’t let George 
answer for you, but take your pen in 

d and write your thoughts to A.R.R.I 
Headquarters. 


The Short Waves 

r is regrettable that the present radio 

regulations do not provide some really 

short waves for the amateur. We need 
me short waves for our special contact 
problems, and because of their demon- 
trated usefulness we think every amateur 
should be entitled to their use. We feel, 
too, that we amateurs are better fitted 
to develop them practically than any other 
radio group—yet at present these short 
waves are so carefully “reserved” for “de- 
velopment” that almost nothing is being 
done with them. 

Consider 200 meters for a moment, and 
hark back to that day but twelve years ago 
hen wavelengths below 200 meters were 
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assigned imateur more or less to 
keep him nischief: useless waves so 
short that could ever do anything 
with ther then on our progress, 
our stea pment of methods and 
apparatu to the amateur world, 
our grow ses, until today we in 
America |} imped our signals ‘imto 
every n the globe! And con- 
sider the in communication work 
of the pa months, where on wave- 
lengths ir nity of 100 meters good 
commur been established with 
Europ¢ 1ratus and methods ex- 
clusively r origin. Are we not 
the folk p those waves? 

We a for their exclusive use, 
as obtaiz the waves within our 
present ) to 200 meters. We'd 
be content m non-exclusively. At 
present t below 150 meters are 
used, apa government use, only 
under exp licenses. The Depart- 
ment of is increasing the re- 
strictions icenses and the indica- 
tions ar it will be almost pro- 
hibitively r an amateur to obtain 
one. Onl; stations now in posses- 
sion of X are authorized to work 
on the sl} s today, and unless some 
other regu are arranged for we will 
soon be o 

What a | t would be! Those waves 
do need d and we’re the crowd to 
do it. W t be fascinating to have 
an amaté from 40 to 50 meters or 
even fron meters, where we’d have 
to develo; new methods and brand- 
new appar: make them work? Real 
pioneering pment, contributing some- 
thing nev the art! And 70 to 90 
meters or 125 meters, some band 
where ou! nt knowledge will apply 
but still waves as we know them 
today! 

The big ial companies are hard 
after thes fellows. Amateur work 
demonstr value, and that’s why 





ELECTION NOTICES 


To All A.R.R.I 
Central, New 
cluding Alaska 
tain, and W 





Members Residing in the 
England, Northwestern (in- 
Roanoke, Rocky Moun- 


Gulf Divisions: 


1. You hereby notified that an 
election f new A.R.R.L. Director, for 
a term of ar, is about to be held in 
each of t Divisions, in accordance 
with the \.R.R.L. Constitution and 
By-Laws, re published in the mem- 
bership ed February, 1924, QST for 


your inf Your attention is in- 


March, 1924 


there is a reservation today below 150 
meters, with only three-months X licenses 
operating below the fence. The Westing- 
house Co. is building a chain of 100-meter 
stations to convey broadcast programs 
around the country for rebroadcasting; 
that’s what KDKA’s 100-meter set is for. 
The Radiocorp. is experimenting with 100 
meters to see if commercial traffic can’t be 
handled there satisfactorily. The A.T.&T. 
is developing special short-wave apparatus 
for small marine craft, harbor tugs and 
houseboats and such like. Somebody ob- 
viously expects to get the use of some of 
those waves under the present amateur 
band. 

This is just to say that A.R.R.L. Head- 
quarters believes that we amateurs ought 
to have some of them too, and to ask you 
to think it over. There is new radio legis- 
lation in prospect, and the opportunity will 
come soon. When we go down to Washing- 
ton we will want you to give us backing 
if you want those short waves! 


Multa Gratitudi 


VERY pleasant and helpful custom 
has crept into the business of re- 
newing one’s membership in A.R.R.L., 
all unsolicited on the part of Headquarters 
and quite spontaneous on the part of the 
individual. Many of our members in send- 
ing in their renewal send along the name 
of a friend who should be a member. This 
is as much the rule as the exception today. 
It is helpful to A.R.R.L. because we fol- 
low these up, write the friend immediately 
and tell him about the League, and because 
he is good material to start with we al- 
most always get him in with the rest of us. 
A great many thanks, fellows, for your 
bully good spirit in helping thus, It’s the 
spirit of A.R.R.L. 
And the others of you who have not 
done so yet—wouldn’t you like to do this 
for your League too? It helps a lot. 


vited to Sec. 1 of Article IV of the Con- 
stitution, providing for the government of 
A.R.R.L. affairs by a Board of Directors; 
Sec. 2 of Article IV, defining their eligibil- 
ity; By-Laws 12, 13, 14 and 15, providing 
for their nomination and election; and 
particularly By-Law 27, which especially 
for this election stipulates dates differing 
—_ those specified in the other By-Laws 
cited. 

2. The election will take place during 
the month of April, on ballots which will 
be mailed from Headquarters in the first 
week of April. The ballots for each 
Division will list the names of all eligible 
candidates nominated for the position by 
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A.R.R.L. members residing in that Division. 
There will be one Director elected from 
each Division. 

3. Nominating petitions are hereby 
solicited. Ten or more A.R.R.L. members 
living in any Division have the privilege 
of nominating any member of the League 
in their Division as a candidate for Direc- 
tor. The following form for nomination 
is suggested: 


(Place and date) 
Executive Committee, 
A.R.R.L. Headquarters, 
Hartford, Conn, 
Gentlemen: 

We, the undersigned members of the A:R. 
R.L. residing in the 
Division, hereby nominate — 
SE IEA the: ee TE . 28 @ can- 
didate ‘for Director from this ‘Division, for 
the election of April, 1924. 

(Signatures ) 


The signers must be League members in 
good standing. The nominee must be a 
League member in good standing, and must 
be without commercial radio connections. 
His complete name and address should be 
given. All such petitions must be filed at 
the headquarters office of the League in 
Hartford, Conn., by noon of the first day 
of April, 1924. There is no limit on the 
number of petitions that may be filed. 


4. Under the former constitution of the 
League, Directors did not represent specific 
territories. However, those now occupying 
the office of Director from the above-named 
Divisions are as follows: Central: H. M. 
Anthony, Muncie, Ind.; C. E. Darr, Detroit, 
Mich.; M. B. West, Lima, Ohio. New 
England: A. A. Hebert, East Hartford, 


Conn.; S. Kruse, Hartford, Conn.; H. P. 
Maxim, Hartford, Conn; F. H. Schnell, 
West Hartford, Conn.; C. A. Service, Jr., 


K. B. Warner, West 

K. W. 
Roanoke: 
West Gulf: 


Glastonbury, Conn.; 
Hartford, Conn. Northwestern: 
Weingarten, Tacoma, Wash. 
none. Rocky Mountain: none. 
F. M. Corlett, Dallas, Tex. 


5. This is your opportunity to put the 
man of your choice in office as the repre- 
sentative of your Division. Members are 
urged to take the initiative and file nomin- 
ating petitions immediately. 


For the Board: 


K. B. WARNER, Secretary. 
Hartford, Conn., Jan. 2, 1924. 


ELECTION NOTICE 


To All A.R.R.L. Members Residing in the 
Atlantic, Dakota, Delta, East Gulf (includ- 
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ing Porto Rico), Midwest, and Pacific (in- 
cluding Hawaii) Divisions: 


1. You are hereby notified that an 
election for a new A.R.R.L. Director, for 
a term of two years, is about to be held 
in each of the above Divisions, in accord- 
ance with the new A.R.R.L. Constitution 
and By-Laws, which were published in the 
membership edition of February, 1924, QST 
for your information. Your attention is 
invited to Sec. 1 of Article IV of the Con- 
stitution, providing for the government of 
A.R.R.L. affairs by a Board of Directors; 
Sec. 2 of Article IV, defining their eligibil- 
ity; By-Laws 12, 13, 14 and 15, providing 
for their nomination and election; and 
particularly By-Law 27, which especially 
for this election stipulates dates differing 
from those specified in the other By-Laws 
cited. 


2. The election will take place during 
the month of April, on ballots which will 
be mailed from Headquarters in the first 
week of April. The ballots for each 
Division will list the names of all eligible 
candidates nominated for the position by 
A.R.R.L. members residing in that Division. 
There will be one Director elected from 
each Division. 


3. Nominating petitions are hereby so- 
licited. Ten or more A.R.R.L. members 
living in any Division have the privilege 
of nominating any member of the League 
in their Division as a candidate for Direc- 
tor. The following form for nomination is 
suggested: 


(Place and date) 
Executive Committee, 
A.R.R.L. Headquarters, 
Hartford, Conn. 
Gentlemen: 

We, the undersigned members of the 
A.R.R.L. residing in the ———. a ts 
Division, hereby nominate ‘ 
Po nee _ as a can- 
didate for Director from this Division, for 
the election of April, 1924. 

(Signatures ) 


The signers must be League members in 
good standing. The nominee must be a 
League member in good standing, and must 
be without commercial radio connections. 
His complete name and address should be 
given. All such petitions must be filed at 
the headquarters office of the League in 
Hartford, Conn., by noon of the first day 
of April, 1924. There is no limit on the 
number of petitions that may be filed. 


4. Under the former constitution of the 
League, Directors did not represent specific 
territories. However, those now occupying 
the office of Director from the above-named 
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LAR. residing in the Dominion of 

anada, Newfoundland or Labrador, here- 

by nominate of 

as a candidate for A.R.R.L 

‘anadian General Manager, for the election 
f Apri, 1924. 

(Signatures) 


[The signers must be League members in 
good standing. The nominee must be a 
Canadian member of the League in good 
standing, and must be without commercial 
idio connection. His complete name and 
address should be given. All such petitions 
must be filed at the headquarters office of 
the League in Hartford, Conn., by noon of 
the first day of April, 1924. There is no 
limit on the number of petitions that may 
be filed. 


4. Mr. A. H. K. Russell, of 234 West- 
mount Drive, Toronto, Ont., is the present 
Canadian General Manager. 


5. This is your opportunity to put the 
man of your choice in office as the Canadian 
member of the A.R.R.L. Board. Members 
are urged to take the initiative and file 
nominating petitions immediately. 


For the Board: 
K. B. WARNER, Secretary. 


Hartford, Conn., Jan. 2, 1924. 


U. S. Civil Service 


Examination 


HE United States Civil Service Com- 
mission announces the following open 
competitive examination: 

Radio Engineer, $4,000 to $5,000 a Year. 

Associate Radio Engineer, $3,000 to $4,000 
a year. 

Assistant Radio Engineer, $2,000 to $3,000 
a year. 

Receipt of applications will close March 
11. The examinations are to fill vacancies 
in the Signal Service, McCook Field, Day- 
ton, Ohio, and Camp Alfred Vail, N.J., at 
an entrance salary of $2,000 a year, plus 
the increase of $20 a month, and vacancies 
in the Federal classified service throughout 
the United States at the salaries indicated 
above. 

Full information and application blanks 
may be obtained from the United States 
Civil Service Commission, Washington, D.C., 
or the secretary of the board of U.S. civil- 
service examiners at the post office or 
custom-house in any city. 
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Radio Frequency Amplification 


Stuart Ballantine* 





This article is very much out of the usual. 


The editor does not remember seeing anything 


quite along the same line. A careful reading will give an understanding of four matters as follows: 


The uses of regeneration in r.f. amplifiers. 


The methods used in Goatguing r.f. amplifiers. 
The fact that regeneration does not make 


The prospects of a successful short-wave 


up for poor coils and condensers. 


amplifier 


Tech. Ed. 





RESENT-DAY methods of radio fre- 

quency amplification may be classi 

fied in the following way: regenera- 

tion, super-regeneration, cascaded re 

peaters (regenerative or anti-rege 
erative). The super-heterodyne is proper- 
ly not a method of amplification but rather 
a method for lowering the signal frequency 
so that it may be more effectively amplified. 
The subject of super-regeneration has been 
worn threadbare so there is little excuss 
for any mention of it here. 

[t is of course necessary to admit that 
there is o sharp distinction between a 
cascade repeater in which no special pre- 
cautions have been taken to eliminate feed 
back action within the tubes; and the re 
generative method. Such an amplifier is 

navoidably regenerative and should be 
classified as of a combination regenerative 
and repeater type. On the other hand, re 
peater systems in which the effects of intra 
tube feedback are compensated or neutra 
lized are clearly of the true repeater type, 
and to these I have applied the term anti- 
regenerative. My colleague, Dr. |! M 
Hull, has summarized in a separate articl 
(QST, January, 1924, p. 12) our work 
with the anti-regenerative methods. This 
eaves two subjects open to discussion: The 
design of an inter-tube coupling device, and 
repeater type amplifiers in which the effects 
of regeneration are not necessarily re 
pressed or compensated. 

A great deal of controversy has centered 
about the subject of tuned radio frequency 
amplification, in the pages of this journal 
and elsewhere. Our old friend Mr. C. D. 
Tuska has something to say in QST for 
October, and in the November issue Mr. A 


L. Budlong has condemned the whol 
method at 200 meters with unmistakabl« 
severity. The case has, however, some 


merit and since I am going to present this 
side of it I will first briefly describe how 
this merit is quantitatively determined in 
the laboratory. 
Methods of Measuring R.F. Amplification 
Two methods of measuring the amplifi 
cation have been used: The non-regenera 
tive method, by which the straight repeater 


*Author of “Radio Telephony for Amateé 





action alone is determined; and the regener- 
ative method, in which the amplifier is al- 
owed to regenerate and the contribution 

this action appears in the results. Re- 
ferring to Fig. 1, the regenerative method 
is shown schematically at (a). The amount 
of amplification is taken as the voltage- 
ratio, that is to say, the ratio of the volt- 
age across the second tube (E, to that 
across the first tube (E£,). If a single 
stage is used, the comparison of voltage is 
made by noting the reading of a galvano- 
meter in the plate circuit of the detector 
tube when the input terminals 3,3 of the 
detector are connected successively across 
the terminals 1,1 and 2,2, the accurately 
calibrated mutual inductor M being ad- 
usted for the same deflection. For multi- 
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stage measurements a completely compe) 
sated voltage comparator is employed as 
shown at (c). This comparator is so de 
signed that its input-impedance is merely 
that of a very small capacity, and does 
not disturb the conditions of the circuit 
under measurement. In the regenerative 
method the amplifier tube is connected 
across the condenser of a tuned LC circuit, 
and all stabilizing methods that are to be 
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when the primary current and the position 
of the moving coil are known. 

In working the set the detector is first 
connected directly to the terminals 1,1 and 
the movable coil of M is rotated until the 
detector plate-current meter gives some 
convenient reading. Now the radio-fre- 
quency tube is cut in ahead of the detector 
and the movable coil of M turned until 
detector plate-current meter again reads 
the same. Evidently the voltage to the de- 
tector is the same both times. However, 
the voltage in the circuit LC was not the 
same and the difference is very evidently 
a measure of the amplification produced by 
the r.f. tube and its transformer. How 
large that difference is may be determined 
by noting the two positions of the movable 
coil of M and then calculating the voltages 
that were induced in the secondary of M 
in those two positions. This explanation 
applies to circuits 1A and 1B. 

In 1C a complete r.f. amplifier is set up 
and the voltage across each grid circuit is 
measured by the voltage comparator” which 
is really a sort of r.f. voltmeter. The cir- 
cuit of this device can readily be seen from 
the figure but its construction and use re- 
quire skill—Tech. Ed.) 


Regeneration 
The simple view of regeneration as a 
negative resistance, so current in radio 
texts, has been pretty well exploded—at 
least so far as its application to the cal- 
culation of regenerative amplification is 
concerned. It has been shown experimental- 
ly’ and theoretically’ that the regener- 
ated signal strength depends upon the 
initial strength, and furthermore is not in- 
dependent of the resistance of the tuned 
IX circuit, as the application of this idea 

would indicate. The ratio 


Voltage amplification with regeneration 
Voltage amplification without regeneration 


may indeed increase with the resistance of 
the tuned input circuit but this should not 
mislead us; the signal strength after re- 
generation certainly decreases with increas- 
ing R to a very marked extent. In some 
cases this takes place in inverse proportion 
to R, as in Ohm’s Law, but this is by no 
means a general law. 

Now all this has a very definite bearing 
on tuned r.f. amplification, and in fact 
contains the kernel of the whole matter. 
It leads directly to the conclusion that for 
best results regeneration in such ampli- 
fiers should not be controlled by “lossers”’ 
(grid-potentiometer, series R, etc.) but 
should be controlled by some method of 
1See the curves taken by W. G. Ellis, Fig. 117, 
Radio Telephony for Amateurs”. 

*The complete mathematical theory has been worked 
out by different investigators, including Dr. L. M. 
Hull, also independently by Dr. N. Little and by 
Prof. E. L. Chaffee at Harvard; I hope this work 


will soon be published 
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anti-regenerative feed-back. I do not con- 
demn such “losser” methods as heartily as 
Mr. Tuska has done, for measurements 
and universal experience have shown that 
they do indeed give pretty fair results, 
but for best results the case is perfectly 
clear. I shall have more to say about this 
later under “Regeneration Control”. 


Amount of Amplification Due to 
Regeneration 


In amateur practice the most important 
methods of regeneration are those employ- 
ing the tickler coil and the tuned plate cir- 
cult. The latter is of greater interest in 
this article because later we shail connect 
a second audion across the tuned plate im- 
pedance for the purpose of building up an 
amplifier. While there is some difference 
in the regenerative amplification obtainable 
by the two methods in a given LC circuit 
(on account of the difference in the for- 
ward currents, grid-to-plate), the figures to 
be given apply roughly to both types. Also 
the regenerative amplification depends upon 
the LC ratio and R of the tuned circuit, and 
I have already pointed out that a high am- 
plification ratio may be obtained in a high 
resistance circuit and is not a measure of 
the best signal strength. The LC circuit 
should be carefully constructed to have 
minimum losses, for regeneration will not 
completely compensate for the resistance. 
As to the order of the regenerative ampli- 
fication, Ellis’ curves (Fig. 117, my book) 
for spark signals show a gain of about 
25 for square-low detection, which means 
a voltage-ratio of 5. See these curves for 
the effect of circuit resistance on this ratio. 
Hull and Snow have recently completed 
some measurements at Boonton using an 
unmodulated (c.w.) signal, measuring the 
d.c. change in the detector (proportional to 
audio frequency output for radio telephone 
signals), and for an average single-circuit 
tuner in a 14-ohm antenna at 400 meters 
get the following results: 


Non-regenerative detector.......1 
Regenerative detector.......... 25 


Assuming square-low detection this gives a 
regenerative amplification of about 5, which 
checks Ellis on spark signals. For a cir- 
cuit of higher resistance the regen. amp. 
could be increased to 10 times, but in this 
ease the non-regenerative signal is less than 
1 so the final signal strength is proportion 
ately lower. These figures will show how 
important and efficacious the regenerative 
method is, when it is considered that the 
average r.f. repeater amplifier amplifies 
about 4 to 6 times per stage when used 


non-regeneratively. I have summed this 
up in my book in the statement that ‘re- 
generation alone is worth from one to “one 


and one-half” stages of repeater amplifica- 
tion, (implying the total absence of regen- 
eration in the repeater). 
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Repeater Amplification 
We pass now to the methods of cascade 
amplification in which a series of tubes 
are linked together thru appropriate im- 
pedances. The inter-tube couplings are of 
various types; resistance, choke-coil, vario- 








Voltage Ratio 














Wavelength (Meters) 


FIG.3 NON-REGENERATIVE AM- 
PLIFICATION CURVES FOR SEVERAL 
SETTINGS OFA MODEL 5 BMT. 


Since each curve only shows results at one setting 
it is necessary to get a summary curve. This is 
done by first untine curves as shown over the 
entire tuning range of the transformer, then run- 
ning a line thru the peaks of these curves as 
shown in Fig. 3. At the upper end this line slants 
down the right hand slope of the curve gotten at 
the highest possible trans. tune; at the lower end 
it slants down the left slope of the curve gotten 
at the lowest possible wavelength adjustment of 
the transformer. 

Note that this final curve is the same one that 
is marked “A” in Fig. 2. 


meter, fixed transformer, condenser-tuned 
transformer, and variotransformer. For 
operation over a band of wavelengths and 
for selectivity the tuned couplings are the 
only ones of importance. The tuning may 
be done by varying the inductance, as in 
the variometer or variotransformer methods, 
or by having the inductance element fixed 
and using a variable condenser, as in the 
tuned transformer or choke-coil methods. 
The schemes using condensers for tuning 
are employed in many commercial receivers. 
My own experimental experience favors the 
method of tuning with inductance, for two 
reasons. First, because the higher L/C 
ratio gives a tuning curve which is not 
critically sharp and the adjustment is not 
so tedious as that of condenser tuning. 
This is a great help if regeneration is also 
to be used, as Mr. Budlong has pointed 
out in his article. Also, provided certain 
other circuit matters are attended to, it 
permits the tuning controls of the several 
stages to be mechanically connected to- 
gether so that the adjustment may be made 
with a single knob. In the second place 
a condenser of sufficient capacity to cover 
a 2.1 wave-length range reduces the volt 
age considerably in the upper part of the 
scale. Of the inductance tuning methods 
the variometer method has already enjoyed 
wide use and is described in my book. It 
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weré too great for use at such wavelengths 
(600 meters) although we expect to make 
some use of the material in long-wave radio 
transformers such as are used in a super- 
heterodyne intermediate-frequency ampli- 
fier. The idea of using iron at short waves 
was immediately abandoned. 


Coupling 

Sometimes loose coupling is used between 
the windings of a radio transformer having 
a fixed primary and a tuned secondary. 
This broadens the range of wavelengths 
over which the device will amplify. (With- 
in reasonable limits this range then de- 
pends on the tuning-range of the secondary. 
There is an incidental advantage in loose 
coupling; if the primary turns are kept 
down the tendency to oscillate is decreased 
without using any means of compensating 
for feedbacks.—Tech. Ed.) However, 
loose coupling lowers the height of the 
resonance peak. 

When an adjustable primary is used and 
the amplifier is properly compensated for 
feedbacks there is no purpose in using loose 
coupling and in such devices as the Ballan- 
tine variotransformer the coupling is made 
as close as possible by winding the primary 
and the secondary coils together. 


Turn Ratio 

The best turn-ratio depends, among other 
things, upon the plate resistance of the 
tube and the amount of the capacitatively- 
reacting feed-back from the next tube. For 
ordinary tubes of resistances ranging from 
10,000 to 30,000 ohms a turn-ratio of 1 to 
2 is about right. The sharpness of the 
resonance curve increases with the turn- 
ratio, the effect being much the same as 
that of increasing the capacity across the 
primary winding. 

This is illustrated by Fig. 2. The curves 
represent the non-regenerative amplifica- 
tion of one stage with a UV-201 (C-301) 
tube. As previously defined this is the pure 
repeater action of one stage into a tube 
detector (UV-200 or C-300) and excludes 
the effects of regeneration. The higher 
turn-ratio (2.1/1) gives more amplification 
but is harder to adjust on account of the 
greater selectivity. The ratio 1.2/1 repre- 
sents a good compromise. In the case of 
a “Variotransformer” this ratio gives a 
pretty uniform amplification of about 6 
times, over the entire range of wavelength 
adjustment. 

It seems a trifle unreaso .able to present 
broad curves like those of Fig. 2 with the 
statement that one of them was obtained 
from a sharp-tuning transformer and the 
other one from a moderately sharp one. 
The explanation for this is given in Fig. 3 
which shows how Fig. 2A was obtained. 

The operation of a tuned r.f. transfor- 
mer cannot be represented by a single curve, 
since each setting of the transformer gives 
a different curve. The final curve for the 
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transformer is the “envelope” of the separ- 
ate curves; in other words it is the line 
passing thru the peaks of all the separate 
curves. Fig. 3 shows how this idea was 
used in drawing Curve A of Fig. 2. The 
separate curves that went into the making 
of Curve 2B were much sharper. 

A non-tunable transformer, to be useful, 


+ 


must be designed so as to have a mucl 
broader curve; that is, the ratio-of-turns 
must be kept down, giving less amplification. 


Regeneration Control 

When a tuned coupling impedance is 
connected the plate circuit of an ampli- 
fier tube it will regenerate thru the tube 
capacity. As resonance is approached from 
either side, a point will generally be at- 
tained at which the circuit breaks into 
oscillation. If conditions are sych that this 
occurs very far from the resonance peak, 
it is clear that we will not be able to make 
the best use of the high impedance that 
the coupling offers at anti-resonance, and 
the repeater amplification will be defective. 
Furthermore, the important selectivity ad- 
vantages that the tuned coupling offers, 
can be realized only if we operate precise- 
ly on the peak of the resonance curve. In 
order to get on the peak, the regeneration 
must be controlled. 


Losser Methods 

I have already mentioned that “losser” 
methods of control are less preferable than 
those involving anti-regenerative feed-back, 
which gets at the root of the matter. Never- 
theless “losser’”’ methods will work, and are 
quite easily applied. See MHull’s article 
for a summary of these. The method of 
series resistance in the LC circuit is as 
good as any, certainly better than biasing 
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The dotted curves represent the correspond- 
ing performance of a good fixed transfor- 
mer and by comparison show that the ad- 
vantage of tuning extends to the regen- 
erative circuit, also that the design of the 
transformer for good repeater action is 
justified also when regeneration is to be 
used. The amplification reaches a maxi 
mum; and since the non-regenerative (re- 
peater) curve is flat, this seems to be a 
regenerative-amplification effect. Actually 
this maximum can be shifted somewhat by 
varying the L/C ratio of the tuned grid 
circuit. One of the important things brought 
out curves of this kind is the reality of 
the regenerative contribution, which |! 
originally asserted in my book was of about 
the same order as that of the repeater 
action in properly arranged circuits. At 
the highest point (Fig. 4) the total ampli- 
fication of the BVT (see curve A, Fig. 2) 
is about 6. Taking Figs. 2 and 4 and com- 
paring them, this gives an amplification of 
4 due to regeneration, which falls off as 
the ends of the range are approached. (Be 
sure to notice that the amplification scale 
is different in Figs. 2 and 4.—Tech. Ed.) 
This circuit was designed for broadcast 
reception; both the L/C ratio and the range 
of the BVT were poorly adapted for 200 
meters, so that the regenerative effect here 
is only about 1.5 times. With a proper L/C 
ratio and Model 6 (DX Special) BVT, the 
whole curve is shifted to shorter wave- 
lengths, with a general decrease in ampli- 
tude. Regarding the suspected failure of 
r.f. amplifiers at short wavelengths in am- 
plifying very weak signals, I may mention 
here that I have recently completed some 
theoretical investigations which show that 
this is due to the construction of the 
present tubes, not to the circuit. Our ex- 
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down the “B” battery and shortens the life 
of tubes containing the new “XL” filament. 

Figure 4 shows the results of measure- 
ment of the amplification (repeater plus 
regenerative) of a one-stage amplifier con- 
trolled by a “losser” method. An old style 
UV-201 audion was used, with a Model 5, 
BVT between this and a UV-200 detector. 


perience in the laboratory with r.f. ampli- 
fication at wavelengths between 100 and 200 
meters, using, however the Model 6 and not 
the Model 5 BVT, has been very satis- 
factory. 
Control by Anti-Regenerative Feedback 
The really proper way to control the re- 
generation is to provide a controllable “re- 
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versed Several schemes are tion in the detector circuit is less effective 

availa Tuska has already ex- than might be supposed (perhaps 20% 

plained ntages of the reversed increase) and hardly worth the extra ad- 

tickle: |. He used this method justment. For c.w. work the autodyne 

in con! a capacitatively tuned oscillation should not take place in the tuned 

coupli1 t so successful with an circuit, at least in a multistage amplifier, ‘ 

induct 1 coupling. Effective because succeeding tubes may become over- ; 

met! ise are those shown in loaded. Jt will probably be better to let 

Hull’s g. 5a and 5b), and in the the circuit immediately preceeding the de- 

present For control of regeneration tector oscillate, or to provide a local oscil- 

(rather plete compensation) the Jlator coupled to this point of the circuit, 

conder made variable. thus heterodyning the amplified signals. 
[r e coupling between the This also reduces or prevents the radiation : 

antenr lary coils should be close, of a “carrier-wave” by the receiver. 3 

but car taken to keep down the According to the measurements depicted 

distri ty between the lower above a single stage of r.f. amplification 

part f they are wound in the with variotransformer coupling and proper 

same d d between the upper parts regeneration should give with square-law 

if the | in opposite directions. detection a telephone signal amplification of 

This rtant in the case of Fig. from 100 to 1000 times. Hull and Snow 

5b, in are wound in opposite have actually measured amplification of 

direct shown in these diagrams 100 times at 400 meters, and there was 

only 01 f r.f. amplification. Ad- some doubt here of the failure of the 

ditiona ry be added, of course, and square-law detection so that with weak 

if reger ster stages should hap- signals the 1000 mark might have been 

pen t me, the simplest remedy reached. At any rate the value and 

is a § eter commonly control- economy of tuned r.f. amplification is not 

ling t Additional regenera- all on paper. 


How Antennaz Work 
By John L. Reinartz, 1QP 




















oO really good radio amateur is John L. Reinartz. 

R. connected with a commercial station, a factory, a laboratory, or a university, yet 
his nan ationally known and his articles have been reprinted in a dozen countries. Here's 
the ext Reinartz never believes that a job is done until he has had a try, and he never admits 
that th mething in an amateur station that will do the work. 

F¢ all of us had dropped the Tesla Coil as an old-fashioned toy. Then when we 
wanted st how our filters worked we began to have dreams of $2000 oscillographs. But 
Reinart ted the Tesla coil, put a bit of wire on it, and gave us the 10¢ “Modulascope”. 

Lat f us have admitted that we don’t know anything about antennaz at short waves. 
John a too, but he immediately got out the Tesla Coil again and—but that’s his story and we 
will let it —Tech. Ed. 
F y w these experiments with voltage will be quite high, especially when 


nd that they provide most the primary is tuned to the natural wave 
reation and also a means’ of the secondary coil. 
you, as they did to Obtain a Westinghouse “Spark C Pencil” 
mi for properly proportioned or an Airco “Ignition Gauge”. The little 
circuit mission. It is not diffi- vacuum tube is a very good indicator for 





cult o1 e to make the Tesla Coil high voltages. When it is held near a wire 

and r e experiments, and a sin- or coil that is at high voltage the tube 

gle “5 e will drive it. Be sure glows; we can get a rough idea of the 
io try I will tell you about. voltage by seeing how near to the wire we J 

A | ire 1 will show the regular must get before the tube will light up. 

arral apparatus used with my If you are ready we will proceed with the 

Tesla | mpler arrangement could experiment. 

be us¢ convenient to use the reg- Place a sheet of paper right back of the 

ular P and simply shift the clips A Tesla Coil, press the key of the tube set 4 
and B esla primary. These clips and adjust the variable condensers. If 

ordinat the antenna and counter- things are working right the upper end of 

poise Vhen the set is running the the secondary coil will show a slight corona 

current thru the Tesla primary (or brush) discharge. Now hold the little 

induces re in the Tesla secondary. vacuum tube as shown in Figure 2, putting 

Becau ndary has many turns this’ it just close enough to the top turn of the ; 
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coil to get a slight glow. Make a mark on 
the sheet of paper to show the position of 
the tip of the “Spark C.” Now move down 
an inch, slowly bring the tube toward the 
coil and again mark the place at which it 
began to glow. When you are done you 
will find that the curve traced in this man- 
ner will look like Figure 4. This curve, of 
course, shows the voltage along the coil. 





there is zero voltage at the ground and it 
rises all the way up the coil. This is just 
what happens on an antenna working with 
a ground connection. 

Now tune down the primary and keep 
trying the top of the coil with the vacuum 
tube. Soon you will strike a wavelength 
at which there is high voltage at the top 
of the coil again, but when you make a 
curve as before it will not be the same 
curve at all but one looking like Figure 
5. This means that you have 1% wave- 
lengths along this coil instead of “ wave- 


Meet of Paper 
“— or Cardboard ) 
—i= all 
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MAKING THE CURVES 


FIG. 2 


length as before. This can be checked with 
a wavemeter; if the curve of Figure 4 was 
obtained with a wavelength of 300 meters 
the curve of Fig. 5 will be found when the 
primary is tuned to 100 meters. 

Tuning down some more will give the 5th 
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harmonic with a voltage curve as shown in 
Fig. 6. The tune will be 60 meters if we 
started with a 300-meter coil. 

Always we will have the high voltage at 
the top of free end of the coil and a node 
=e voltage at the bottom, or grounded, 
end. 


The Important Point 

Wherever there is a ground connection 
there is a node—but that isn’t all. When 
we are working as in Figure 5 or 6 we can 
purposely ground the points 0, 0,, 0,,.0,, and 
no current will flow thru these ground 
leads. Neither will this have any effect on 
— high voltages at the other parts of the 
coil. 
Working An Antenna With Three Grounds 

The 5th harmonic is of interest to us. 
Using it we can transmit right at the an- 
tenna fundamental with both ends and the 
center of the transmitting helix grounded. 
This is done as in Figure 7, the voltages 
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FIG. 3 


being such that there is a node at the 
center of the helix and one at each end; in 
other words we have one wavelength along 
the helix. 

To explain this, refer back to Figure 6. 
Suppose that the part above the highest 
node 0, is the antenna, and the part below 
that point is the helix. This has already 
been found to work just as we have said 
that the sending set will, but there are en- 
tirely too many turns of inductance below 
the point 0,, and the resistance of the cir- 
cuit is accordingly very high. In order that 
the number of turns for this inductance 
may be small we will shunt a variable con- 
denser across a portion as shown in Figure 
7. This allows us to tune this part so that 
it will oscillate at the natural frequency of 
the antenna. This scheme will work and it 
is a good indicator of the natural wave- 
length of the antenna, but it does not per- 
mit easy change of wavelength, so we will 
pass to other experiments, using a counter- 
poise instead of a ground. 


The Open-End Tesla Coil 

With the same arrangement as in Fig. 1 
but without a ground connection on the 
Tesla Coil secondary, press the key and 
tune to resonance. You will find that high 
voltage now appears at both ends of the 
secondary coil but that there is a node at 
the center as shown in Fig. 8. If we 
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ter wave in Fig. 4 
Tuning down to the 
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1 of the coil. This is 
going to study. The 
1own in Fig. 9. 


nna With Counterpoise 
* experiments we will as- 
art of the coil above the 
tenna and the part below 
counterpoise. As before, 
any turns in the helix 
0, and 0,) and we will 
ondenser across the in- 
the number of turns can 
In Fig. 10 this has been 
e set has been connected to 
the filament tap comes at 


the node 0, and there is zero voltage at 
both the antenna and counterpoise lead-in 
insulators, thus reducing the losses at these 
points. At the same time we have taken 
care of the need for a nodal point at the 
filament clip. 

The whole system is again working 
at the antenna fundamental, and of course 
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the part of the system inside the station 
is also working at that wavelength. It 
might be well to say this in another way. 
If the antenna-and-counterpoise system 
works at 200 meters when their leads are 
connected directly together, then the thing 
for us to do is to set the antenna and 
counterpoise clips at the end of the helix, 
set the condenser clips about half way in 
toward the center and then turn the con- 
denser until the helix system oscillates at 
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Second Test 
using o ground 


FIG. & FIG. 9 


200 meters. This is much the same thing 
as in Fig. 7. 


Series Condensers 


In order that we may be able to work 
on any wavelength within the amateur 
band (and below it if we have an X li- 
cense), the next step is to insert two series 
condensers, one in the antenna lead, and 
another in the counterpoise lead. We will 
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take off the condenser that is connected as shown in Fig. 13, using an inch of 
across the center part of the helix and wire at the end of a glass or wooden rod. 
also remove the two ground connections A nice little are will take place, showing 


that we put at the ends of the helix. 
This leaves exactly the circuit of Fig. 11, 





which is the one used at 1XAM and other at 
stations for transatlantic work on short L —“ are 
wavelengths. (This circuit was described ne _ —_ « = 
— + 
— { 
<=> x tt YYate 
wei] 7# 4 Supply 
, —> 
Fa = nti 
” — ~ 
— — - —- i ~ 7 
+ => “ET — 
' > (om <—- — —— 
<—_> f- a ff 
<= A) T . . 
~~ a a£ REGULAR HARTLEY CIRCUIT WITH 
=". Fr 1 SERIES CONDENSERS 
=> <= = —? ‘ 
. ae FIG. II 
—>.—+ . 
— , - T 
fh —* tts. that the voltage is not the same on both 
& 7% o_o 7% sides of the gap and that curve 12» is 
= PIO WY not correct. 


Very well then, what is the curve like, 
what really is going on? The fact is 
in detail on page 26 of our January num- 











ber.—Tech. Ed.) ae at = 
What happens in this sort of a cir- : / 

cuit? Where are the voltages now? This | i ; 

too can be shown by the Tesla Coil. Sup- | 

posing that we take the secondary used 

in the origina] experiment and remove two SS — 

bands of the winding as shown in Fig. = 

12a. We now have a three-part winding. — 

The short central part represents the helix, ‘\ : 

the air gaps represent the series conden ‘ : 

sers, and the end sections of the winding 4 

represent the antenna and the counter 

poise. pray 

Now if this coil is set into the primary * : é 

ust as before we will find that there is wrong Curve Rg e 

a brand new voltage curve. At first we FIG 12 

will try to find out what this curve looks 

like by using the vacuum tube just as be- that the voltage is about the same on both 

fore. This will give us the curve shown sides of this airgap but is reversed—or 

n Fig. 12b. The curve here goes straight opposite in sign, a positive voltage at one 

icross the airgaps and pretends that the’ side and a negative one on the other side. 

voltage is the same on both sides. This i The real curve is the one shown in Fig. 

not correct. To find this out make a test 13 


The Onward March of Transocean 


Communication 


ANUARY saw a great increase in the all, at least 13 Europeans have- worked 
amount of two-way amateur trans-at- to America and we have record of as many 


latic communication, many new sta- as 17 Americans, several of them Cana- 
tions on both sides of the ocean “‘get- dians, tying up with Europe. 
ting over.” In fact it has become such 4 point worthy of much speculation is 


a commonplace now that it’s going to take that, as far as we know, all of this work 
something a little unusual in the way of has been done on waves below 150 meters, 
international communication to make us_ and most of it around 110 to 115 meters, 
give up much space to it in Q@ST. All in’ As far as we have any record, no amateur 
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side has yet succeeded in 
meters or there- 


worki 250 

abouts indeed food for thought. 
The nt of the month was the 

arriva of Italy. iACD, Mr. 

A. ( Sologna, exchanged calls 

and Q the morning of Jan. 25th 

with 2AGB, and the following 


night \Q. His wave was 114 me- 
ters nice communication with 
Engla course with France. Mr. 


MT of Venice, is now try- 
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NAB2, the QRA of which is Dr. M, Nel- 
lingman, Reeweg O. 110, at Dordrecht. 

No new Frenchmen have been reported 
worked, altho Deloy keeps . his good 
work with f8AB. The British hams, how- 
ever, have been hard at it and have done 
beautiful short-wave work. g2SZ tears in 
on the east coast and has worked ulXW 
and cl1BQ. g20D, in addition to working 
2AGB with 30 watts input, increased pow- 
er and has worked 9AZX in Marion, Ind., 
8ZAE in Pittsburgh, 2BSC, 2AWS, and 





F THE MOST EFFECTIVE OF THE BRITISH STATIONS—g20D, operated by 


monds, Meadowlea, Queensway, 


Cross, Bucks. With 1 ampere in a 


ce aerial 42 ft. high and an input of 35 milliamperes at 900 volts in a single 


e, this station worked u2AGB and was reported QSA! 


With increased power, 


1200 volts from a 50-cycle synchronous rectifier into a 250-watter, he has 


wo-way with w9AZX, u8ZAE, clBQ, u2AWS, u2BSC, and ulCMP. 


‘ terodyne. F.B. 


ing country on 200 meters, 
isi? ,.C.C.W., 500 watts. He 
ha HF in North Birmingham 

to hear much more of 


have been very active, 
dozen of their stations 
‘ the Tests. PA9Q is the 
N.\ at the Technical High 
Scl Holland, has worked eas- 


ling us greetings from 
porary, Radio Nieuws, 
has worked 8AVL and 


which we gather is a 

operated by Messrs. 

J nback in Lieden, and has 
European signals. 2AGB, 

X report working him. The 
I ial calls. PAY is the 
ensed one, we _ under- 

the others “roll their 

ng the numeral O. An 


ird during the Tests was 


The receiver 


1CMP. He is the first Englishman to work 
a “9” and gave 8ZAE the chance to be the 
first “8” to work any European country. 
Burne of g2KW finally tied up one night 
with ulKC, g2NM speared u2BSC and 
c1BQ, g2KF added u3XAO to his string; 
and g5NN, the Burndept test station, is 
working ulBDI in Orono, Me., regularly, 
on 150 meters, we believe. 

We are sorry to have to “bust” the re- 
port of f8AB at u7WT, which appeared 
in our last issue . It wasn’t 7WT’s fault. 
On the first night of the T/A Tests he 
reported a low-note modulated C.W. sig- 
nal sending “PIX”, It happened ‘that 
f8AB’s code group for that date was 
“PIXAK” and the time was at least close. 
It looked great. Then several logs drift- 
ed in reporting u9AUW, Rocky Ford, Col- 
nal sending “PIX”. It happened that 
same time and inquiring what it was all 
about. 9AUW verifies his transmission at 
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the time reported; we didn’t ask him what 
it meant. Sorry, 7WT. 


Australian Activity 

Vague rumors continue to float around 
that an Australian cr two have been 
heard in America, but we can’t find a 
thin - definite about it. Can anyone give 
us ny light? 

Did you read “Australian Amateur 
Radio Puts to Sea,” in February QST? 
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signal: a2CM will be calling a2CDM night- 
ly from 8 to 9 P.M. Sydney time from 
March 11th to April 8th, wave 210 meters, 
5% amperes in the aerial, sending an un- 
known 3-letter code with the calls con- 
tinuously. The wave of a2CDM is ex- 
pected to be 220 meters, 


Reports 


A.R.R.L. members are asked to drop us 
a line on international amateur news 





WHAT IT MEANS TO BE AN EXPERIMENTER INSTEAD OF A RELAYER—Mr. 
Gerald Marcuse at his station g2NM at Caterham, Surrey, which has been heard in America 
on 200 meters and which has worked u2BSC and cl1BQ on 115 meters. In the photograph, 
the 200m. transmitter is at the left and uses a 250-watt Mullard in a Meissner circuit, 
D.C. supply. In the center is a Marconi type 55D 7-valve r.f. amplifier for long waves. 
On the right is a home-made 8-tube superheterodyne on which any wave length may be 
received. The 115m. transmitter is in a separate house directly under the aerial. 


Mr. C. D. Maclurcan, a2CM, Strathfield, 
Sydney, sails with Master Jack Davis on 
the S. S. “Tahiti” for San Francisco in 
early March with an amateur station on 
board having the call 2CDM, to conduct 
low-power experiments en route. Here is 
a good chance to listen for an Australian 


coming to their attention, foreign sta- 
tions worked or heard, etc., so that we 
may keep everybody posted by publish- 
ing the information. 

What about working transatlantic on 
200 meters? 7HG did it across the Paci- 
fic! —K.B.W. 


Antenna Series Condensers---Good and Bad 
By S. Kruse, Technical Editor 


HE amateur sending station today is 
headed toward the universal use of 


antenna series condensers. Now 
there are good series condensers, 
and there are very bad ones; it is 


«vorth while to know the difference. 
There are several good reasons for using 


series condensers in the antenna system 
but the best one is that one can use a large 
antenna and still work at waves between 
150 and 200 meters. Many stations that 
are today operating at 200 meters could 
improve their output by using a series con- 
jenser and more antenna turns in the helix. 
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\ » Good Condenser? 

g must be used. If the 
conde! resistance the antenna 
efficie! er and the tuning will 
not best condenser of all 
wou ilated with air entire- 
ly, ne hold the plates in 
plas see that some solid 
mate d. Now solid material 
alwa losses; therefore we 
must lenser in such a fashion 
as d material out of the 

~_ 
 “ . ate with 
a rrbs in place 
rm Glass rods or tubes 
< 
c 
Y 
uggested by Z W Hatry SxV 
T $1.22 LOW-LOSS FIXED CONDENSER 
FIG | 
spa plates, and to make all 
lea ong and narrow as 
po ; 
to go into detailed 
de point, it will become 
cl at the descriptions of the 
f, rs 
ry-Built Condensers 
Vv aid that an air condenser 
wi é losses. That does not 
m«¢ ndensers with solid di- 
elk They may be quite good 
if yr quartz or pyrex glass 
she For small sets mica series 
ci taps at .0002, .0003 and 
00 are made by the Dubilier 
Ce nd also by the Radio Cor- 
t rica. These condensers are 
qu at antenna currents be- 
lov above that they heat rather 
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badly. Good glass condensers are made, 
in the form of copper-plated leyden jars, 
by the Stahl Rectifier Co. These jars were 
described briefly on page 65 of the Novem- 
ber issue; their capacity is .00019 micro- 
farads. These jars are low priced and ex- 
tremely hard to puncture—the antenna 
current probably will never harm them. 

When it comes to variable series conden- 
sers the proper one to choose depends on 
the antenna current. Sets using two or 
three “5-watt” tubes will usually operate 
perfectly with a good .0005 microfarad 
variable receiving condenser. The best 
condensers for this work are those with 
a fair amount of spacing and with rubber 
or thin molded bakelite ends. Condensers 
insulated with “moulded mud” are not good, 
neither are those with most of the sheet 
insulating-materials, especially fibre. Gen- 
erally condensers with insulation in the 
form of a bushing around the shaft (or 
around the bolts) will not work well in the 
antenna. 

For larger powers there is only one con- 
denser on the market, as far as I know: 
the Allen D. Cardwell type 147B. This 
condenser stands up well with powers as 
high as four 50-watt tubes or a single 
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A-A-A Narrowest possible strips 
of glass as spacers 


Glass Tubing may be used as at 
8-8-8. 





CHEAP METAL AND GLASS FIXED 


CONDENSER Suggested by Brown, 
Qarre & Basimof “38Ww7. 


FIG. 2 


UV-204. Keying surges jump across at 
times but the antenna current does not, 
and no harm at all is done. 


Home-Made Condensers 


In Fig. 1 is shown a condenser suggested 
by L. W. Hatry of 5XV. As there are only 
two plates they must be large to get the 
required capacity; in fact the design calls 
for plates 10 inches square, These should 
be cut from a good heavy sheet of tin on 
the square shears, not by hand, as it is 
necessary to have the plates flat. It is 
not possible to cut them with a pair of 
tinsnips without bending them more or less. 
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To the back of each plate is 
tiffenin ribs as shown. wit ~ 
cut Ii! e same heavy n i 
e absoluteiy straight t keep tl Li 
sheets flat. Lay one ol th 10” x 10 
na pert y flat table voard y 
ire that s flat), and make tw 
: n the back f the sheet, using a sharp 
scratch-aw! or needle and marking lig ’ 
’ so as not to bend the sheet. Now t on 
of the ribs in place and solder it carefully 
Do not put the solder on in spots but ru 
it eveniy aiong the entire strip, using a 
good clean copper and an acid flux, o1 
Nokorode. If you cannot do a good jol 

f this, let the tinner do it. 

When both plates have been fitted with 
ribs they are assembled in a wooden fram¢ 
as shown in Fig. 1, using glass rods or 
tubes to hold them in place. The insulatior 
is excellent as the leakage paths are very 
long and very slim. The exact size of 
the glass does not matter; it may be any- 
thing from %” to Suitable tubing 
generally can be bought from a drug store 
or from the chemical laboratory of a school 
or college. The finished condenser may 
mounted flat as shown or it may be tilted 
forward, so that the plates run up and 
lown 

If the rods are long enough the conder 
ser capacity may be varied by sliding ons 
f the plates along the rods. In that case 
the glass rods had better be at least % 
inch outside diameter. 

See Table B for capacities of suc on- 
densers. 

A Hurry-up Condenser 

When a condenser must be built in a 
hurry the variety shown in Figure 2 is 
often useful. The losses are not as low 
as those in the 5X V condenser, but the main 
objection to this sort of condenser is that 
it is more likely to spark over because of 
the pieces of glass between the plates. 

One advantage is that more than 
plates can be used and almost any capa- 
ity gotten. Using plates 7 inches squar 
ind spacing them with pieces of % inc 
glass tubing the capacity will be as shown 
in Table A. This condenser will flash ove. 
at about 8,000 volts. 

Capacity of Air Condenser shown in Fig : 

. at spaced “ apar 
Capacity 
Number of t Approx 
“9 er o ed 900045 
.00009 
4 000135 
5 00018 
: 6 000225 
7 00027 
2 000382 
ie] .00036 
10 000405 
11 00045 


Table A 
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Glass-Mounted Condensers 
he ordinary glass-plate condenser is 
pretty poor for the antenna _ circuit, 
‘specially when home-made. It would not 
juite so bad if Pyrex or some similar 


ass were used but that is not generally 
indy. A glass-mounted condenser with the 
glass in back of the metal sheets is per- 
‘ectly good, however. The difference is 


shown in Figs. 3a and 3b. 

4 good fixed condenser for use in the 
intenna can be built as shown in Figure 
ic, using a pair of 10” x14” photo plates 
yr sheets of window glass Don’t try to 
arry the idea beyond thre plates; you 
will then have glass where it does not be- 
long and the losses will go up. In a three- 
late condenser of this sort the center plate 
must have tinfoil on both sides. 


- Poor = 
Urainary tintou 
Tinto: !\ —— and glass condenser — 
2 — igh losses because 

















as 7 — Gass Mrelectric used 
4 Tintoil / 
‘$s usually poor 
#255 
- Good Glass - mounted 
\ arr condenser. 
— J law /osses 





Cord wrapped 
around to hold 







Tinto! 
10ped over 
for connmectsons \ 


10x +4 Photo 
or Window G/ ass 
Cord — Wood Spacing strip 

/" wide y, ho LAick 


A CHEAP LOW-LOSS FIXED CONDENSER 
Suggested by W.F- Hastings, 3ALN 


FIG. 3 


Capacity of Glass-Mounted Air Condensers. 


ass plates 1 x 14 tinfoil 10” x 10 
Capacity in micro- Capacity in micro- 
farads for two farads for three 
plate condenser plate condenser 
Spacing (This also fits the (Does not fit 
en plates Hatry Condenser) Hatry Condenser) 
{ 00009 00018 
2 00018 00036 
00022 00044 
NNN 00072 
Table B 


Home-Made Variable Condensers 
A variable condenser that costs just- 
about-nothing and still gives good efficiency 
was suggested by F. C. Beekley of 1WC- 
1AEL. It is shown in Fig. 4 and needs 








pe 


a 
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no ex if the rig is tilted slightly 
the i for the rubber and the 
conde! will be smoother. 

The tained may be found from 
the n of the table above, the 
on as the movable plate 
from the fixed 


capa 
is tner away 
p ate 


Anothe e-Made Variable Condenser 


Vv plates do not give enough 
capa f Fig. 4 can not be used. 
Fo1 ns the three-plate conden- 
ser ll! do excellent work, even 
if it l-brother to the old “come- 
and rs that used to have tin 
plat en insulation! If the same 


siz used the capacity of such 
a col iy be found from the last 
colun B just given above. Here 
the it down by sliding the 


ne General Rules 


\ me-made condensers are 
rat their size.” To keep down 
bad eave 6” between the con- 
der , other part of the set. 
T y induction losses keep the 


col t a foot from the helix. 

f y of the glass-plate con- 
der to stick to the number of 
More than that will put 
d and the losses will go 
Stick the tinfoil on with 
be n, not with glue or shellac 
or t contains water, alcohol, 











oral ‘or statomsry 
© ret apanst 
_ 
7 +—-¥ - 
- —~_ Chant af rebber 
? If _— bat ponge 
—— Tin fou! pasted 
a — "mh 
ea 4 
® ome 
tq tasital dill S » — — Stet cud on 
— 4 wo Mise 
mae = = Sr Sr Nw epi 


NSER Suggerded by /C Bentley /AEL 
;.4 


et} ne or the like. Wide mar- 
gir hown on all of the glass 
Dp t eut down these margins; 
iT er there will be leakage, 
eve not see anything happening. 

I hold of it use thin copper 


f im foil instead of tinfoil; 
th do not tear so easily. No 
mat 1 use it is possible to solder 


lig! ads to the sheet after it is 
or f care is taken to drip the 
SK n it is just hot enough to 
o ything must be perfectly 
el , and a bit of Nokorode will 
he t off afterward with gasoline 
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Current-Rating of Condensers 

If the wavelength is known it is possible 
to give a current-rating for fixed conden- 
sers. This current rating is good for that 
particular wavelength only. For a variable 
condenser one cannot give a current rating 
unless the wavelength and the setting of 
the condenser is known. 

Current ratings do not mean much in the 
case of air condensers: the only important 
thing is the voltage rating; that is, the 


Movable Plate 







Wooden Frame 


b= B/ack /ines 
Tepresent tinforl 


Connect tinfoils 
/and 4 to one 
Cermna/ and tin- 
foils 2 and 3 to 
other Lermina/ 


Stationvry Males FIG. 5 


FIXED OR VARIABLE CONDENSER GIVING HIGHER 
CAPACITY 


























voltage needed to spark thru the air space. 
This can be calculated as follows: 


Current in Amperes (1.41) 


Peak Voltage ———— —— - 
2 (Frequency) (Capacity in Farads) 


Other formulas that amount to the same 
thing are 
(Amperes) (Wavelength) 
Peak Voltage — ————————__ ____—_——_—__-- or 
1340 (Capacity Microfarads) 
.00075 (Amperes) (Wavelength) 


Capacity in Microfarads 


Spacing of Air Condensers 

With most amateur sending sets the 
flashovers that take place in the antenna 
condensers are not caused by the antenna 
current at all, but by the keying surges— 
the things your neighbor hears on 400 
meters (or anywhere else). Cut these out 
and there will be little trouble along this 
line. 

It is hard to say just what will be the 
flashover voltage with a certain spacing, 
because it depends on the sharpness of the 
edges of the plates, also the moisture of 
the air, The following are safe values. 


Flashover Voltages for Air Condensers. 
Conservative Values from Practice 


Current that produces 


Spacing this (peak) voltage 
of Plates Voltage at .0002mfds. at .00005 mfds. 
inches (peak) and 200 meters and 100 meters 
1/4 15,000 21. 10.5 
1/8 8,000 10.7 5.35 
1/10 7,000 9.4 4.70 
1/16 5,000 6.7 3.35 


Table C 
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The table is made for C.W. To allow 
for A.C. plate supply divide the voltages 
and currents by two—another reason for 
D.C. To allow for a set that lets keying 
thumps get into the antenna—throw the 
table away and try it; anything can happen. 


Correct Capacities for Various Jobs 


When antenna and ground are used it is 
convenient to have a single fixed condenser 
of .0002 microfarads in the antenna (not 
ground) lead when working between 150 
and 200 meters. A variable condenser of 
slightly larger capacity is a bit handier. 

When using a counterpoise two series 
condensers are needed, As they are in series 
their capacity had better be a little larger 
and something near .00035 or .0004 micro- 
farads is convenient. 








For working on the “X” waves below 
150 meters smaller condensers are needed. 
The variable condensers are handiest here 


1] Qntenna Qntenna and Ontenra 
Counterpose 
and Ground 


¥ and Ground 


@ 
A 
he Connor [ 
re 
WHERE TO PLACE ANTENNA-SERIES CONDENSERS 
FIG. 6 


Counterporse 





and values as low as .00005 microfarads 
are commonly used. 

For such work the Hatry condenser will 
give the lowest losses of those shown. 


WWYV At Home 


By M. Adaire Garmhausen, 3BCK 





The Third Radio District is inclined to get “uppity” about its performance in cornering the 


supply of femine brass- er in the A.R.R 


we have gotten a new “yr from Miss Garmhausen or have heard her giving lessons to some 
ot he could copy fast sending. If this doesn’t sound reasonable, just 


ambitious young cuss who t 
call 3BCK some evening. 


We can’t blame the gang, especially right after 








our way to the Bureau of Standards 

Radio Laboratory. We felt a thrill 

of pride because we had found the 
place all by ourselves—barring the assist- 
ance of four traffic cops, two conductors, 
and an occasional pedestrian—and our heart 
was light as we plunked up the walk, 
admiring the rough-and-tumble woodland 
which surrounds the Bureau. At the gate- 
house our thots were brought to an abrupt 
halt. Damon and Pythias, the twin St. 
Peters who guard the gates, were coming 
out to inquire our business, but we only 
said “How do you do?”, after the manner 
of old acquaintances, and marched boldly 
past, leaving the somewhat mystified guar- 
dians gazing after us, trying hard to 
establish our identity. 

There are several buildings, of assorted 
shapes and sizes, in the enclosure, but the 
tall aerial masts gave us an immediate clue 
to the one we sought, and following the 
path, we came, in time, to the Radio 
Laboratory itself, tucked neatly away over 
the hill, and overhung with an intricate 
network of wires and knobs and like para- 
phernalia peculiar to aerial systems. It 
is a long flat building of remarkably clean 
red brick and white stone, one story high 
above ground, and a railing around the top 
suggesting a roof garden. There are three 
aerials—a peachy flat-top for long waves, 
a peachier cage for short waves, and we 
think the single wire must be for receiving. 


LUNK, plunk, plunk, plunk—that’s 
us, trudging up the boardwalk on 





These—and a counterpoise to bring tears 
of joy to the eyes of the city cliff-dweller. 
The presiding genii, having realized that 
the visiting ham approaches with eyes aloft, 
have arranged the curb so that the unwary 
cannot miss falling over it. This we did 
with the finesse of a master, and glancing 
up at the darkened windows, we could 
imagine those within rocking with silent 
laughter. We entered the building in a bad 
humor. 

Inside dim, shiny, silence. An atmosphere 
fairly reeking with cerebration. We s 
still in something like awe. The lobby’s 
two walls are lined with glass cases, one 
containing reference books and pamphlets; 
the other, the Museum—pieces of extinct or 
unusual apparatus. Before us is the stair- 
way, leading upward to the roof, and down- 
ward to the basement, where the Navy and 
the Signal Corps conduct a radio laboratory 
in brotherly harmony. To each side is a 
long narrow hall. A neat colored steno- 
grapher directed us down one of these halls, 
and there we found our guide. 

Directly across was the room which con- 
tains the big transmitter. A good looking 
young man with curly hair was winding 
a coil, or maybe he was shining a shoe, 
we don’t know. The young man smiled. 
He had nice white teeth. We took a sud- 
den frenzied interest in WWV. 

This, then, was the big noise that cali- 
brates our receivers. It is mounted in a 
rack at least eight feet high by about three 
feet wide, containing four shelves. On the 
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toy peech amplifier with its 
ass t yme three 250-watters, 
reput g the work of four, and 
a few ous but necessary parts. 
The t yntains several immense 


and the bottom shelf 


ante! es, 


March, 1924 


ning little lighthouses, equipped with 
aerials after the fashion of BCK’s first 
one. The idea seems to be to make the 
tubes in one lighthouse squeal intermittent- 
y, then the other takes up the wail, and a 
ship operator, approaching, tries to get as 





Airplane View of the Bustands 
The Radio Lab. is located at the extreme right center. 


condensers and a row 

f | h more on the floor be- 
ne of the rack are covered 
On a table near- 
idable looking receiver, 
he room is littered with 
emeters, tubes and con- 
ad infinitum. Every 
in smiled we felt our in- 
nount, whereas our curi- 
rest of the Laboratory 

ge. We must have asked 
a number of times, 
may have been mere 
ir perhaps our guide 
but we were uncere- 
it of the room after 
anation of the trans- 
ed to inspect the other 
ked pretty much alike 
radio apparatus of 

1 apparently all in 


wit vitches. 


T+ 


another One room 
dozens of tubes of 
." u | > if t? ry 
cit | ‘ isl i 

a» ote nd 
rarded ‘ ! 





so steers clear of the treacherous rocks. We 
can’t blame him. It seems like a pretty 
good idea. Our guide all this time was 
Miss Elizabeth M. Zandonini, “OW of DC”. 
How that girl manages to keep all that 
information in one head is a mystery to us. 
We'd have to carry a few spares, with a 
little card index showing which facts were 
filed in which head. 

Coming out from that atmosphere, heavy 
with profundities, into the bright sunshine, 
brought back our buoyant spirits with a 
rush. We leaped lightly onto a little 
hillock by the road, preparatory to racing 
down the path, but it turned out to be a 
cinder pile, and we sank in up to our knees, 
getting our shoes full of cinders and our 
head full of blasphemies, and blessed if 
we’d swap BCK for the whole Bureau. 


Concerning the 1BGF Tuner 


We don’t know how it happened but th 
number of secondary turns was omitt. 
from the description of the tuner on page 9 
if the February issu Th rrect valu 

, i 
. 


are 24 turns for amateur work and 40 for 
broadcasts. The excitement displayed about 
at om on certainly ind t 1 tremend 


nter ’ 
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T was rather a hard job to keep the 
MacMillan Arctic Expedition schooner 
“Bowdoin,” WNP, in communication 
with the U.S.A. during January. In 
spite of the fact that this month is 

accounted one of the best radio periods of 
the year, WNP’s signals have been very 
faint and fading violently; so that, altho 
more reports have been received than 
usual, actual communication has been car- 
ried on with difficulty. It is quite per- 
plexing to us why this should be so. Nor, 
indeed, have we any idea why it should be 
that, ever since c9BP and u7DC first 
broke thru the barrier and linked their 





The 88-ft. schooner “Bowdoin”, frozen in the 
Arctic ice off a barren shore. Is radio a comfort 
in such a _ location? Write your own answer. 
(From a photograph made by MacMillan on a 
previous expedition.) 


respective countries with WNP, the north- 
western states should hear the “Bowdoin” 
with more or less regularity while it is 
seldom that the signals are heard east 
of the Mississippi. One reason of course 
is that Operator Mix does most of his 
work with c9BP at a time favorable to 
the latter, midnight to 3 A.M. Pacific time, 
or 3 a.m. to 6 a.m. Eastern time when 
but few eastern operators are listening, 
but at that it seems the signals simply 
are not getting thru to eastern points ex- 
cept on rare occasions. 

Again we record c9BP, Prince Rupert, 
B.C., as the best contact point, working 
Mix seven reported times in January 
and handling almost a hundred messages. 
Again u9DKB, Minot, N. D., has been 
second only to c9BP, workimg WNP four 
times and handling about 25 messages. 
u7CO and u6XAD worked him twice each 
7CO handling 3 messages; and u7OM and 
e4HH once each, the latter handling a 
lozen messages. 

WNP was heard by W. L. Shiel at Duns 
lim, New Zealand, while working u9ZT or 

night of Nov Zotn N.Z tim That 

| lendid DX Mix al has succes 1 


pying numerous Europear imateurs 
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MacMillan Expedition Nears Arctic 
Daybreak 





during the Transatlantic Tests, reporting 
the following: French 8BM, 8ARA, 8BF, 
8AZ; Dutch PCII, NAB2, PA9; British 
5AT, 2ON, 6XX, 20D, 2NO, 5KO, 6NI, 
6YA, 2NM, 2KW, 2NI, 2IN, 2SZ, 2ZU. 
As far as we know he doesn’t know 
anything yet about the new short-wave 
work, as his tuner only goes down to 
about 145 meters. 


That Coolidge Message 

As we described in our last issue, the 
A.R.R.L. handled President Coolidge’s mes- 
sage of holiday greetings to the Expedi- 
tion. The unknown “5” station which 
participated turns out to be c5GO in Van- 
couver, B.C., so the routing of the mes 
sage was ulHX-u8ZZ-c5GO-c9BP-WNP. 
Barnsley handled the reply too, but as 
time was short he wired direct to A.R.R.L. 
headquarters, where it was turned over 
to the Radiocorp for delivery to the Pres- 
ident, the original message having been 
filed with the R.C.A. Permission has been 
received from the White House to pub- 
lish the text: 

MEMBERS OF MACMILLAN EXPEDITION IN 
NORTH GREENLAND DEEPLY APPRECIATIVE 
OF YOUR HOLIDAY GREETINGS AND WISHES 
FOR NEW YEAR ALL’S WELL ON THE BOW- 
DOIN IN THE MIDDLE OF LONG ARTIC NIGHT. 

MACMILLAN 
Some Pretty Relaying 

Station WOAW, operated in Omaha by 
the Woodmen of the World in co-operation 
with the Omaha “World-Herald” has been 
one of the best-heard broadcasting stations 
at WNP. It occured to the station man- 
agement to put on a special Christmas 
program for MacMillan and his men, and 
so the “World-Herald” asked 9DXY, Quin- 
by, Omaha City Manager to forward a 
message to WNP asking for their selections. 
Then enused a pretty bit of relaying. 
Unable to raise a 7 on the night in ques- 
tion, 9DXY gave the message to 9BOF 
in Salem, S.D., who forwarded it to 9CAA 
in Denver. Thence it went to 7ZU in 
Polytechnic, Mont., to 7ABB in Everett, 
Wash. 7ABB was unable to hear WNP 
during this particular week, so broadcast 
the message under a QST. It was re- 
ceived OK by WNP and a program im- 
mediately selected by the members of the 
crew and transmitted by WNP as a mes 
sage to 9DKB, Minot. As 9DKB has 
difficulty in working into Omaha, he mailed 
the message to the “World-Herald.” And 
thus a special Christmas program of their 
»wn selection was broadcast to the Mac 


Millan party by WOAW 


The “Bowdoin” is now approaching the 
i f the long Arctic night Already 
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they have a little daylight every noon. 
Soon their days wil] be as long as their 
nights, and in a few months more they 
will be having almost all daylight and 
the chief difficulty will be to get the traffic 
off during darkness. Then when the ice 
breaks up in midsummer the little “Bow- 
doin” will turn her nose towards home, 
expecting to return to Main in September. 
That means that you fellows who want the 
fun of working WNP had better try hard 
right now. 

January reports on WNP follow; unless 
otherwise shown, calls listed report hearing 
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Jan. 1, 9CDO-6BUH; Jan. 2, 1ER, c9BP sent 
msgs., 9ASC, 9AFM; Jan. 4, c9BP sent 11 
msgs., 6ALO, 9DKB; Jan. 6, c9BP sent 7 and 
recd. 6 msgs., 9DKB; Jan. 7, c9BP sent 13 msgs., 
7MN; Jan. 8, c9BP sent 4 and recd. 14 msgs., 
6CBL, 6XAD and 9DKB both worked WNP and 
sent press and one message; Jan. 9, c9BP recd. 9 
msgs., 7MN, 5ML, 6CBL, 9CNS, 9CCK; Jan. 10, 
9EFH, 6CBL, 9DKB; Jan. 11, c9BP sent 8 and 
recd. 2 msgs., 9DKB sent 3 msgs., 7MN. 9EFH: 
Jan. 12, 7CO recd. 1 msg., 6CBL, 9DKB, 6XAD 
sent 300 wds. press; Jan. 13, 6CBL; Jan. 14, -4HH 
sent 11 and recd. 1 msg., 70M worked WNP, 
9DKB; Jan. 15, 7CO recd. 2 msgs., 1CMP, 9DKB; 
Jan. 16, c4HH; Jan. 17, 9DKB sent 2 and reed. 11 
msgs., 6CBL; Jan. 19, 7RD, c4FV, 9BSM, 9DGC; 
Jan. 20, 9DKB sent 1 and recd. 4 msgs., 6CDV; 
Jan. 21, 1AJF, 6CJQ; Jan. 24, 9EFO. 


—K.B.W. 


Some Good Lead-In Insulators 


By S. Kruse, Technical Editor 


HEN we used spark sets a lead-in 
bushing had to be large—if it 
wasn’t the thing would flash over 
every time the key was touched. 
When tubes came in, the antenna 

voltages dropped and everyone seems to 
have decided that any old lead-in would 
answer. This is not correct. 


What a C.W. Bushing Must Do 


In tube work it is perfectly possible for 
a poor lead-in bushing to decrease the 
range of a station 25% altho it does not 


caused no losses to speak of unless actual 
fireworks took place—and even they were 
seldom serious. With the tube set the volt- 
ages are much less (seldom over 5,000 
volts) but they “hang on” as long as the 
key is down and as a result the losses 
inside of the insulator may run quite high. 
As a result we must use a bushing of 
material that acts well at radio frequencies 
(see the article “Some tests of Amateur 
Antenna Insulators” on page 24, May 
QST*) and also the bushing must 80 
built that the leakage paths are “long and 


' ELECTROSE 


LEADIN 


THREE LEAD-INS SUITABLE FOR AMATEUR USE. 


A— Type JD7 Telefunken Lead-In. 


Type 8357-B. 
used in Lead-Ins. 


gaskets shown alongside. 
B—tElectrose Lead-In. 
C—Pyrex Glass Bowl, to 


show any sign of sparks or brush dis- 
charges. This was not so with the spark 
and it is interesting to think over the 
reasons. 

With the spark the bushing needed to 
resist flashover; that was about all. The 
peak voltages were terrible (often 100,000) 
but lasted such a short time that they 


Cast iron clamping ring and rubber 


skinny”. Finally it is necessary, for best 
results, to arrange even these “long and 
skinny” leakage paths in such a fashion 
that the tendency is for the electric strains 
to pass thru air instead. 


*Can be obtained from the QST Circulation Dept. 
at the regular price. 
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What S d C.W. Bushings Must Do clamping ring and the round-edged corona- 
All ist be made to suit the shield discs at each end. This insulator 
fire ir quirements which require is known as the “JD7” and may, together 
a, 5-i2 nee between the incoming with a number of other sizes, be obtained 
wire al earest point of the house from H.O. Boehme at 241 Lafayette St., 
or wa understand this ruling, if New York City. 
a strais used this means that the Fig. 3B shows a singularly well designed 
tube n 1 length equal to the thick- insulator made by the well-known Electrose 
ness ‘r partition it goes thru Mfg. Co. of Brooklyn, N. Y. The insulator 
plus t more. When a disc or bowl shown is one of a family that ranges from 
bushing | there would have to be a_ the No. 8359-A, having a 5,000 volt rating, 
5 incl along the surface of the 
disc o1 to the nearest spot on the 
clamp r cleats. 


Home Made Lead-Ins 


The in Figure 1 are both very 
bad, est if the wall is of brick or SS ike Sdnted door 
stone akage paths thru the bush- on outer end Lo 
ing ar hort and wide and the capa- PIP, nas 
city t is far too high. No matter 7 
how g material is the high capa- 
city ma ha ag ~ | Myo ey 

The r of Fig. 2a has had its capa- = 
city n luced by moving it from the y, SRE 
wall t n board set in the window. Ml 
This | uld be waterproofed and a 
glazed ight to be used. A consider- 
able f mprovement is made in Fig. 
2b by » tube so large that the rod LEAD-IN 
touche e ends only, leaving an air SUGGESTED BY 


space most of its length. The ends BOYD PHELPS -IHX ngs or 
+ wadding lo keep 


are si pouring in melted sulphur. Irbited sulphur from 


A rir tal or paper wadding is used Wj punnung into a/r space 


at ea keep the sulphur from run- 
ning ir r (P.S. Get the family to 
go tot s and wear a gas mask when 
you al ng the sulphur.) The bush- Hii yl 
ing of is still better, especially be- 
caust glass is used. See the com- 
ment Pyrex bushing a bit later. 


ufactured Lead-Ins 


ly finished porcelain lead- ae - 
made for the Telefunken ) 























b>» LEAD-IN SUGGESTED BY P F BECHBERGER 
AND USED AT 8BFH 


FIG. 2 


GOOD HOME-MADE LEAD-INS 
Notice the 5° dimensions to comply with insurance rules 


to the No, 8350-A which has a 66,000 volt 

= rating and is designed for 20 k.w. arcs 

G.| on shipboard. This insulator is intended 

T WAY OF LEADING IN for use as a roof insulator and the cast 

mension, reguired by insurance rules aluminum umbrella-shaped corona shield is 

also a rain-shed, but excellent results will 

ny and must be seen to be be obtained with the same lead-in in a 

The metal parts are nicely horizontal position. It is almost impossible 

kled, while the porcelain body to hurt the insulator; it will always let 

nt wet-process stock with a in the circular airgap at the base before 

rlaze. The insulator is given ashover can damage it. No. 8357B, rated 

ervative rating of 39,000 volts at 10,000 volts, will be about right for the 
ts length is 12 inches. The average “100-watt” amateur station. 

lux lines mainly travel outside Fig. 3C shows a Pyrex glass bowl which 

ator between the cast iron will be used in a lead-in now being de- 
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Glass Co., of Corn- gather on it in a continuous film as it does 
ng particularly good on ordinary glass—the surface is such as 
gla 1s water does not to make the water draw apart and form 

drops 


The Second Saskatchewan Convention 
Reported by c4AL 





| Second Saskatchewan Convention reached us just too late to make our January 
| issu : ivertently omitted from our February number. It is so splendid and inspiring a 
report re it is much better late than never; we are only sorry that it is late.—Editor. 





November 12th saw Canadian amateur will get a square deal. 


meeting trains and In regard to the forming of a C.R.R.L. 
eurs from all parts Mr. Maynard thinks that the Winnipeg 
‘e. The incoming am- hams are sincere in regard to such a 


o greeted by pour- thing. But at the same time he is of the 
knocked the visiting opinion that the originators started the 


hat the head. The morn- thing with the idea of making money. 
ing se nvention was spent in He is very much in favor of sticking 
visitir ts in the city and gen- with the A.R.R.L. who are always will- 
eral d Towards noon many am-_ ing and ready to help. In his remarks 
ateul m other outlying points he stated that he had never in all his 
in 8s] id weather. The real 
han not be downed; some 
cal they could by car and 
finish« rney by train. 

Th ession was attended by 
abou teurs, including one Y.L. 
it f Miss Bowen-Smith of 
tAJ ng opened with a short 
sper F. Muirhead, President of 
the R Club, who called on 4HH 
for [’s first subject was that 
of t He outlined to us the 
pla R.L. for Canadian pub- 

that they had offered ane ae a 
is a tion in QST solely for 
Ca This would be ample 
for ‘rgan for the C.R.R.L. 


Mr. Brickett ex- 
pla the amateurs of Can 
ada t financial condition, 

impossible to finance 


= , wl 9ARQ hceuhe 





-% 
bad <2 


< 





T cated us into relay CanadranPlanager ARR. 

vol t and will not leave 

ther has not asked to life met in Canada or U.S.A. a better 
aff The so-called C.R.R.L. bunch of chaps than the members of 
ha constitution, and we the A.R.R.L., who were always willing to 
do not t they are or what they help and a real pleasure to meet. At this 
ar mateur has nearly al- time Mr. Maynard gave an invitation to 
wa lio magazine that has_ every B.C.L. present to come and join us. 
beer t after the publishers In respect to transmitting out of hours, 


as they desire out ete., Mr. Maynard stated that for months 

ir has generally been he had listened in and had not heard 
eft any amateur in Canada or elsewhere trans- 
Che was Mr. Maynard, mitting on an illegal wave or interfering 
wl hly of Mr. A. H. K. with broadcast concerts. He also express- 


Ru R.L. Canadian General ed the willingness of all hams present to 

Ma m he has had a great help Listener’s-In in any way they could 

de lence He says Mr. Rus- or to clear up any misunderstandings that 

se] nh ex-service man, and may arise. 

carr | of weight in Canadian The next speaker was Mr. G. Muir- 
tt rest assured that the head who advised us that he had been 
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away from Regina several months and 
was not very well posted on the doings 
of the so-called “C.R.R.L.”, but, as he 
was a member of the A.R.R.L., he was 
perfectly satisfied to let maiters remain 
as they are. 

When the paper named “The Radio 
Bug” was first formed Mr. Maxwell fi- 
nanced the thing and Mr. Paterson was 
the editor of it. However, Mr. Paterson 
has recently resigned for reasons best 
known to himself. If we all subscribed 
to “The Radio Bug” and Mr. Maxwell felt 
inclined to back out at any time we would 
have nothing to fall back on. As it is, 
there is only the good will of Mr. Max- 
well. It stands to reason that one man 
alone cannot finance and operate any kind 
of a league. 

At the conclusion of this a resolution 
was introduced by J. Brickett, Div. Man- 
ager of the A.R.R.L. to the effect that 
we, The Saskatchewan Division of the 
A.R.R.L., consider that the time is too 
young to break away from the A.R.R.L. 
and to form a C.R.R.L. This resolution 
was carried by the Convention. 

The next item brought up was by 
{HH who asked that we make out writ- 
ten report of the size, time of operating 
and all details of our sets and send it to 
him so that he could compile a report for 
QST and also get a route for relay work. 

It was then moved by Mr. McDougall 
that the meeting be adjourned for a 
period of one half hour for a visit to 
CKCK and our old friend Bert Hooper, 
which was greatly enjoyed by all. Geo. 
Shaddick, 4BR, was good enough to ex- 
plain to us the entire working of CKCK 
and the circuit used, which was indeed of 
great interest. After this visit the con- 
vention again returned to the Success Col- 
lege where they continued the various 
discussions. 

The first item was in regard to co 
operation with the railways. A motion 
was proposed by Mr. Wilkinson as _ fol- 
lows: “That we, the radio amateurs of 
Saskatchewan, will do all in our power t 
assist the various telegraph companies in 
keeping communication open between 
points when called upon to do so: through 
accident or weather conditions, but that 
we will not under any consideration at- 
tempt to fill any breach caused by a dis- 
agreement between them and their em 
ployees except in case of distress.’’ This 
motion was seconded by Mr. W. Orr and 
Was carried. 

Mr. Maynard then suggested that we 
give the balance of the time before the 
banquet to the B.C.L.’s so that they could 
make any remarks or present any discus- 
sions before the convention. Mr. Orr, the 


main spokesman for the B.C.L.’s then took 
the floor and was heard to remark that 
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after the honest-to-goodness manner in 
which the amateur went after things and 
the fair and just dealing they gave the 
listener-in, they wished no lorger to be 
termed as B.C.L.’s but as amateurs and 
they too wanted to get transmitters going 
as soon as they could and get into the real 
end of the game. (Cries of “hear, hear!’’) 

Radio 4HH then gave a technical dis- 
cussion on wave traps and this was greatly 
enjoyed by everyone. 

At 6:30 the gang adjourned to the Trad- 
ing Co. banquet hall where they seated 
themselves to a large feast. Great 
credit is due to the Regina gang for the 
noble way in which the banquet was 
handled. The appreciation of the boys was 
shown by the host of empty plates. 4AJ 
caused a great commotion when he entered 
disguised as a Y.L. and commenced flirting 
with Dad Maynard. Professor Nuetrodyne 
also gave us a very interesting lecture on 
various radio subjects. 

The toasts were as follows: To Radio— 
proposed by Mr. Wilkinson, replied to by 
Mr. Geo. Shaddick Proposed by Mr. 
Cooper, a toast to International Radio; 
replied to by Mr. Michealis (English 5MX). 
It was a great pleasure indeed to have 
5MX with us and get an insight on the 
English methods of transmission and recep- 
tion “The A.R.R.L.” was proposed by 
Mr. Frank Meadows, who outlined just 
what the A.R.R.L. is and does in the 
Amateur Radio sphere. This was replied 
to by J. Brickett. Mr. Clarke proposed the 
Radio Clubs of Sask. which was _ re- 
plied to by Bill Hart, 4DG, who outlined 
the doings of the Prince Albert Radio Club; 
Dave Stewart, who told us of the Moose- 
jaw Radio Club, and H. N. Stovin who out- 
lined their plan of creating radio interest 
in Unity, Sask.; Mr. K. Muirhead also 
gave us an outline of the Regina Radio 
Club. A toast to CKCK was fittingly re- 
plied to by Mr. Geo. Shaddick who spoke 
in the absence of Bert Hooper, the oper- 
ator. To the Y.L.’s—a toast proposed by 
Mr. Wilkins, was replied to by Miss For 
A Jay who outlined to us the advantages 
and disadvantages of having a Y.L. for an 
assistant op. Most of us had not sufficient 
experience in that line to make any com- 
ment. However, 4AJ claims that a sev- 
enteen-turn inductance can be wound in 
at least one night with the help of a Y.L. 

With singing of “The King” the gang 
retired to the Canada West Electric Co. 
vhere they spent the rest of the evening 
and most of the morning, Before leav- 
ng, a hearty vote of thanks was proposed 
by 4HH to the Regina Radio Club for 
the magnificent way in which they had 
onducted the Second Amateur Radio Con- 
vention, which was heartily replied to by 
all, as everyone agreed that it was oxe 
f the finest times they had ever had. 
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Transatlantic Tests Report 


VEN different European 
tations were received with 
ed in the Fourth A.R.R.L. 
tic Tests of 1923-1924. 
Europeans, not entered 
received without codes, 
f 42. That is excellent, 
isive of the wonderful 
peans have made since 
r ago, when but two sta- 
ed with certainty. 
ed American amateurs, 


Tests (stations counted but once per 
night). He won by a very narrow mar- 
gin over Sheldon S. Heap, 1BDT, Atlan- 
tic, Mass., with 1BCF a hot third. 

The Ott Radio Co., Lacrosse, Wisc., 
kindly donated one of their WC5 short- 
wave radio-frequency-equipped tuners as 
a prize, but it was entered “too late to 
classify” in the list previously published. 
The judges consequently awarded it to 
IBDT as an additional “consolation” 
prize. 





PRIZE WINNERS IN THE TRANSATLANTIC TESTS 
Greatest Total Station Miles—R. B. Bourne, 1ANA, Chatham, Mass. 
Group A: Greatest Mileage for Any Single Reception 


S. Hurley, 5AC, Mobile, Alabama 

, Kansas 

Vv. & T. E. Bryant, 4BL, Lakeland, Florida 
Swigart, 9COL, Galesburg, Ills 


Moore, 9DES, Caney, 


Marco, 9CD, Chicago 


miles 
miles 
miles 
miles 
miles 


Group B: Greatest French Mileage for Any Single Night 
n S. Heap, 1BDT, Atlantic, Mass. 
Coates Borrett, c1DD, Dartmouth, N. S. 
yette College Radio Club, 3YO, Easton, Pa. 
Scattergood, 3II, Cynwyd, Penna. 
|. Hammerly, 2BIS, Bronxville, N. Y. 
Group C: Greatest British Mileage for Any Single Night 
Fenderson, clAF, Jacquet River, N. B., Can. 


nx Radio Club, Bronx, N. Y. 


H. Sproul, 1GG, So. Hamilton, Mass. 
rd S. Briggs, 1BVL, Dorchester, Mass. 
in Riper, 2AJF, Passaic, N. J. 


Group D: Greatest Total French Mileage 


G. Cushing, 1BCF, So. Duxbury, Mass. 
W. Greig, cl1BQ, Halifax, Nova Scotia. 


W. Woodward, Hartford, Conn. 


rd J. Kroger, 3APV, Washington, D. C. 
H. Pinney, 1CKP, So. Manchester, Conn. 


Group E: Greatest Total British Mileage 


Learned, Providence, R. I. 


Tabbut, Bar Harbor, Maine. 


rdman H. Chace, 1BDU, Winthrop, Mass. 
er W. Sprague, 1AUC, Bar Harbor, Maine. 
i G. Riley, 1AUR, Livermore Falls, Maine. 





in Canada, reported Euro- 
y, to our knowledge, did 
few of the stations that 
Europe seemed to think it 
report the calls heard dur- 
The total probably would 
undred or so. 
LANA, Chatham, Mass., 
) Grebe transmitter offered 
H. Grebe & Co. as a grand 
iteur copying the greatest 
ion-miles during the entire 


In making the awards of prizes the 
judges counted only those receptions in 
which a code word was copied and sub- 
mitted for verification. This confines the 
official reception record to the Europeans 
formally entered in the tests and eliminates 
the splendid transmission of nPCII, who 
altho sending a code, was not entered 
and apparently made up his own code 
groups, with no way for verification. An- 
other unusual feature was introduced in- 
to the judging by the rule that contestants 
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were eligible to win but one prize. When 
the winners were first listed with consid- 
eration only to their accomplishment and 
neglecting the one-prize rule, all the places 
outside of Group A were taken by 1ANA, 
1BDT, 1BCF, clAF, A. A. Learned, and 
c1DD. Then as the rule was brought into 
play, contestants were allowed to remain 
in the highest place for which they qual- 
ified but their names were removed from 
the other places, making it necessary to 
advance the remaining winners in the 


group under consideration and bringing in 
new names for the vacant places. 
shown in 


Thus 
the 


the final list of winners 
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2KW, 2NM, 20D, 20N, 2SH, 2SZ, 5AT, 
5BV, 5KO, 5LC, 5NN, 5PU, 6NI, 6XX, 
6YA; total 20. 

French: 8AB, 8AE, 8ARA, 8AZ, 8BE, 
8BF, 8BM, 8CD, 8CF, 8CS, 8CT, 8CZ, 
8JL, 8LY; total 14. 

Dutch: PA9, PAODV, PAOUS, (the O is 
a zero); total 3. 

Not entered in tests, and consequently 
without available verification: 

British: 2KL, 2LO; total 2. 

Dutch: PCII, PAR14, NAB2; total 3. 

The interference from American sta- 
tions was steady and deadly thruout the 


THE SIMPLE SET THAT WON A BIG PRIZE FOR ulBDT, ATLANTIC, MASS.— 
Built in accordance with the ideas given in December QST in “Short Wave Tuner Design”. 


Rotatable untuned primary of 5 turns No. 14 D.C.C. wire 3” diameter. 
diam., tuned by good variable condenser originally 


No. 14 D.C.C. on thin paper tube 44,” 


Secondary 22 turns 


of .0005 mfd. but with plates enough removed to tune 90 to 260 meters, plates cut pro- 


gressively 
D.C.C. on 3” paper tube. 
transformer and UV-201-A 


Pre-war 


tube. This 


thru a 320-ohm non-inductive resistance 
isn’t it? 


table with this article has scant resem- 
blance to the way in which the perform- 
ances originally placed, which was as fol- 


lows (Group A omitted because it had 
no names in common with the other 
groups): 

Group B: ist, 1ANA; 2d, 1BDT; 3d, 


1BCF; 4th, clAF; 5th, A. A. Learned. 
Group C: Ist, 1BDT; 2d, clAF; 3d, A. 
A. Learned; 4th, 1ANA; 5th, 1BCF. 
Group D: Ist, 1ANA; 2d, 1BDT; 
1BCF; 4th, clAF; 5th, c1DD. 
Group E: ist, 1BDT; 2d, 1ANA; 
1BCF; 4th, A. A. Learned; 5th, clAF. 
The prizes, some 4,000 worth of the 
best American radio apparatus, were list- 
ed in detail in January QST, and inform- 
ation on the places in the contest appeared 
in the December number. 


The Stations Heard 


3d, 
3d, 


The following European stations were re- 
ceived with codies verified. 


British: 2FU, 


2FN, 2FQ, 2IN, 2KF, 





to give good contro! of low end of scale. 
“Audiotron” 
tuner 
pointing northeast over a salt marsh, close to edge of sea. 
to a wire 





Rotatable tickler 12 turns No. 28 
detector; one step audio, using high-ratio 
worked on a Beverage wire 650 ft. long 
The northeast end was grounded 


aduried in a creek bed. Simple enough, 


over 1200 interfering stations hav- 
ing been logged and reported to the Traffic 
Manager. 


tests, 


The Star Performers 


_1ANA logged 12 different British sta- 
tions during the Tests, 9 French and 1 
Dutch. Counting receptions of a given 


station but once per night, he has to his 
credit 56 official British receptions, 62 
French, and 10 Dutch, with a total “sta- 
tion-mileage” of 390,460. 1BDT logged 
15 British, 10 French, and 1 Dutch sta- 
tion; crediting him with 79 British recep- 
tions, 40 French, and 11 Dutch, with a 
total mileage of 388,025. The greatest 
mileage on British stations for any one 
night went to 1BDT, who logged 7 differ- 
ent stations with codes on the nights of 
Jan. 6th and 10th. 1ANA took the sin- 
gle-night honors on the French, logging 7 
different Frenchmen on Jan. Ist. 


We Win the Clock 
Perhaps our readers recall that the Edi- 
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tor Mr. W. W. Burnham Further Reports 

that ve Europeans would be The analysis of the Test reports is a 

hear e Tests. Mr. Burnham formidable job; work is progressing on it 

has ra 2. g5NN and u2AGB: but no further details are available at 

this writing. If any particularly inter- 

CON AM SENDING CLOCK esting features become evident as _ the 


I THE GREEN SUSPEN- 
)ERS BRITISH HAMS HOPE TO 
IVE } OCKS SOON. 


analysis proceeds, further reports will be 
made in QST. —K.B.W. 


Cornering That Buzzing Interference 
By Perry O. Briggs, 1BGF* 





should 


way, ° 





Ra s often can be helpful in locating radio interference caused by power lines. 
o-operation with the power company, not only because the work goes faster that 
suse they will best know how to cure any line troubles that may be found.—Editor. 


This 








I ums. A new chapter in 
eption has been opened: 

g down and eliminating 

rence caused by, or at 

i on street lighting equip- 
erbial job of “finding a 
tack” is a cinch compared 
inating the microscopic 


broadcast programs. In desperation the 
electric light company appealed to the ra- 
dio club for assistance. A request for data 
on this bothersome “buzz” was published 
in the local papers by Mr. J. F. Furey, 
now President of the Radio Club of Hart- 
ford and Chairman of the Club’s Interfer- 
ence Committee. The request was not 





The Set That Did The Work 


frequency oscillations ema- 
et-light wiring. 

Let relate what has happened 

past few weeks. Since 
last M Hartford Electric Light 
, | amateurs owning trans- 

been goaded to exas- 

letters received from 
broa rs in the southern part of 
the « them the “razz” and blam- 
ing t tarting and maintaining a 
the minute it became 
dar} they wished to receive 
Radio Club of Hartford. 


Compa 1 


met with any great enthusiasm; neither 
amateurs nor others responded at all well. 
However, several amateurs, especially 
Messrs. Furey, Schnell and Warner, tried 
by means of loops and radio frequency 
amplifiers to get a bearing on the “buzz” 
demon, but without avail Soe it was equal- 
ly loud at all points. The task was aban- 
doned for several days until the writer 
devised a systematic method of procedure, 

A map of the city of Hartford was 
tacked on a board and twenty-five pins 
with numbered paper flags glued to them 
were stuck in the map at various points 
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in the southern section of the city. On 
this board also was tacked a cardboard 
table listing the flags in numerical order. 
A receiving set was then installed im the 
writer’s car. The set is as simple as can 
be imagined, being the famous Hassel tun- 
er (described in December, 1923, QST) 





with a two-foot loop of eight turns in 
series with the secondary. Ordinary 
home-made two-step amplifier amplifies the 
“buzz.” For the detector a UV-201-A is 
used with excellent results. The set is 
mounted on rubber sponges to lessen the 
vibration. While riding along at thirty- 
five miles an hour the writer has distinctly 
heard second, third, and eighth district 
stations. 

Coming back to locating the “buzz.” 
Stops were made at the various locations 
of the map pins and by using an audibility 
meter the respective audibilities were not- 
ed beside the respective numbers on the 
ecard board chart. After taking the read- 
ings and getting back to more comfort- 
able quarters in the station of 1BGF, a 
curve was plotted, which was found to 
have a decided peak in the Washington 
Street district. At last it seemed that we 
had a clue. We lost no time in hiking 
back to Washington St. Running slowly 
down the street it was noticed that as we 
came into the electrostatic field of each 
street light the noise of the “buzz” in- 
creased steadily. It reached its peak when 
we came to the intersection of five streets: 
Washington, School, New Britain Ave., 
Webster and Barnard Streets. 

Feeling confident that we were close 
on the track of the “buzz” we hastened 
to the home of a confirmed broadcast 
listener, Mr. C. T. Maloney, inviting him 
to be in at the “killing.” With two sets 
of head-fones we both listened as we drove 
down Washington Street and both agreed 
that the “buzz” was at its peak at the 
intersection of the streets named. By 
mere accident the driver of the car turned 
into School Street-—WHAM!! the “buzz” 
increased a hundred-fold, and as we ad- 
vanced down the street it kept increasing 
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until we reached the second light pole 
where the noise in the phones was un- 
bearable and at its peak. Being somewhat 
skeptical that we had located the interfer- 
ence we cruised down the other streets in 
the vicinity but found that the peak of 
intensity was in School Street. Mr. Ma- 
loney got out of the car and shook the 
light pole. The “buzz” faltered, stuttered, 
stopped, then came back with renewed en- 
ergy. This was indeed interesting since 
the electric light bulb wiggled quite pre- 
cariously in its socket and threatened to 
fall out. Rushing to the nearest telephone 
pay station, Mr. Maloney got into commu- 
nication with a friend of his in the employ 
of the electric light company, who came 
down immediately to the location of the 
trouble, and after an investigation en- 
thusiastically agreed with us that we had 
located the buzz in School Street. 


A lineman was called and the offending 
bulb was plucked from its socket, but the 
noise continued. We were all dumbfound- 
ed but finally thinking that the street 
lamp bracket might have something to do 
with the buzz, it was reported for change. 
The following night we went the rounds 
again, being joined by several officials 
of the electric light company, and as be- 
fore the buzz was still in operaton and 
led us back to School street. There being 
only three lights on School Street the cir- 
cuit was bridged by a loop of wire—but 
still the noise. There was only one thing 
to do now and it was done—the School 
street circuit was cut off entirely. The 
noise stopped. 

The following day the Hartford Elec- 
tric Light Company went to the expense 
and trouble of tearing out the School 
Street lighting circuit and installed new 
wire, insulators, goosenecks, and bulbs, and 
in the evening when the lights were turned 
on the troublesome “buzz” was missing 
and has not been heard since. As to its 
cause we are all in the dark. The ap- 
paratus which was removed from School 
Street has been given a thorough labora- 
tory test by the light company but no 
cause for the “buzz” was located. Altho 
it is generally agreed that it was caused 
by a spark discharge, the point of dis- 
charge has not been found. 

We are on the track of another dis- 
turbance and we hope to locate the cause 
before calling on the electric light ar 
to go to the expense of tearing down a lot 
of apparatus when perhaps the trouble is 
caused by some minor defect which could 
be readily remedied. 

In most cases the electric lighting com- 
panies in other cities as well as in Hart- 
ford will heartily co-operate with inter- 
ference locators and gladly eliminate all 
trouble of this nature brought to their 
notice. 





— 
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rtant Notice to All Members and Readers 


nation Service Suspended During Reorganization 


R.R.L. Information Service will be suspended for one month, 


Vi arch 5th. 


being done to allow the organization of the Experimenters’ 


proceed more rapidly. 


April 5th service will be resumed under definite rules which 


ounced in the April issue of QST. 
ns mailed between March 5th and April 5th will not be 


S. Kruse, Technical Editor, QST 
H. F. Mason, Department Editor, QST 














England A.R.R.L. 
ention, Hotel Kim- 
ingfield, Mass., 

28-29, 1924 


ham fun and fellow- 
afford to miss the 
ent, prize contests, 
eetings. 

irtment of Commerce 
who are ready to 


tiation into the fam- 
uff-Hong—a chance 
ms to get into this 
ler 
’ are especially in- 
1inment for them— 


ach and reservation 
r than March 23rd. 
A. S. McLean, 288 
Further informa- 
he same address. 


rRICT CONVENTION 
ND SHOW 
to 7th, New York 
ial Second District 
nvention, under the 
cutive Radio Council, 
Grand Ballroom of 
inia, March 3 to 7, 
re will be fifty ex- 
, a big ham banquet 
h 5th, and a “R.O. 
tion on the night of 
tests, lectures, stunts 
ruout the program. 
tion can be obtained 
120 Liberty St., New 
reservation at once. 














All amateur radio mourns the 
death on January tenth of Samuel 
S. Frizzell, A.R.R.L. member and 
iSF-1UD. He had just signed off 


for the night at 1CRW-1ZA and was 
on his way home when he was struck 


by an automobile, sustaining injur- 
ies which proved fatal the following 
afternoon. Sincere regret at his 
passing is expressed by all who knew 
him and his signals will be sadly 
missed by all amateurs in and around 
Boston. 


WWYV Schedules 

Every day there are fewer amateurs 
who do not know their sending wavelengths 
with exactness. The reason is the contin- 
uation of the “Standard Frequency Trans- 
missions” from station WWYV, at the 
Bureau of Standards at Washington, D.C. 

The service costs nothing, and it con- 
tinues to grow more popular especially and 
particularly with the members of A.R.R.L. 

The next schedules are given below; they 
can be heard and used at most points east 
of the Mississippi River and at many be- 
yond. 

The signals are of use in testing receiv- 
ing sets, checking wave meters and ad- 
justing transmitters. The accuracy is 
better than 3/10 of 1%. This is much 
better than the accuracy of any wave meter 
the average amateur will ever own. 

Information on using the signals was 
given in the February 1923 issue of the 
Radio Service Bulletin, also in the follow- 
ing places in QST—July, 1923, page 28, 
“U.S. Will Send Standard Waves for A.R. 
R.L.;” May, 1923, page 47, “Laboratory 
Oscillators.” More detailed information 


(Concluded on page 53) 
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DID YOU SERVE IN RADIO DURING THE WAR? 


An Urgent Request to Amateurs to Supply A.R.R.L. Headquar- 
ters with Vital Information Needed for Statistics—Please Read 
This Carefully and Fill Out the Questionnaire at Once. 


OW many amateurs gave their services to their country in 
radio work during the late war? We have a pretty fair 
idea but we can’t prove it. Who were they? What jobs 
did they hold, where, how long, what branch of the service? 

Now get this: This information in proper form, can be in- 
valuable to A.R.R.L., as it is proof of our value to our country 
and evidence of the benefit of amateur training. We need this 
information right now, for use on behalf of American Amateur 
Radio, and we will need it more in the days to come. Once 
before we ran a little request for this information in QST, 
shortly after the war, but the response was small, and many men 
whom we personally knew to have served in radio were too 
modest to report it. We really need the stuff, men, and this 
is a plea for your cooperation—a request that you fill out this 
form regardless of whether you reported before and regardless 
of whether you are personally known to some of the folks at 
Headquarters. We want everybody, so see that your friends 
and your club members act too. Our many thanks! 


IF YOU SERVED IN RADIO DURING THE WAR, PLEASE GIVE US THE 
FOLLOWING INFORMATION 


a 


Af 


Name in full... ~ _ Se a ee 
Present Ea  e e 7 So 
Were you an amateur before the war? station call? 





If you held an operator’s license before the war, what grade? 

Did you serve in the Army, Navy, or Marine Corps?........ 

In what branch of that service? 

Si gL Ee eet a> Soe 
List the successive ratings or ranks held by you 

How long did you serve? ...ow much of this time, if 
any, was overseas? Were you wounded?... . 
Cited? " Decorated? oe ee 

Please state the chief capacity in which you served, such as operator, instruc- 


tor, mechanic, executive, etc. salthebiteaiaeha 
If you attended a government radio school during the war as a student, give 


lace and dates , a siacinibdaaghcaa tected 
In the following space please state briefly the various assignments held by 
you in actual radio work, giving duty, outfit, location, approximate dates, and 
rank at time, underlining the most important duty. 





If you are willing to help us in this matter, please append a list of all the amateurs you 
can recall who served in radio in the late war, provided you can supply their present ad- 


Ac Mf 


s 


dresses or calls. We'll write to them. 
ohana iat 
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SBDA 
with 
fe | 


exclus 
to t 


day 
tion, r 
used 
gencie 
estab! 
This sp 
on page 
A Unit 


denser 


isive wooden shack on 
oking the Ohio river 
West Virginia, houses 
1 ninety-foot pipe mast 
two six-wire cages 100 
iown to the shack at 
Beneath the antenna 
f twelve wires, used 
the ground is too sandy 
ground connection. 
a remnant of the spark 
set is still in the sta- 
ediate use. It is rarely 
kept mainly for emer- 
mmunication must be 
the least possible delay. 
; described in the article 


he December, 1922, QST. 


ss 1K.W. coffin, a con- 


f-inch plate glass and cop- 


per sheets immersed in oil, a synchronous 
spark gap with a Hyrad disc, and a “split” 
type oscillation transformer are the essen- 
tials. The antenna current is 8 amperes. 

There are several who operate the sta- 
tion, but the license is issued in the name 
of Edw. Garrison, 515 10% Street, Park- 
ersburg, West Va., and communications 
addressed to him will reach the station 
without delay. 

On the table near the spark set is the 
C.W. transmitter, using two 50-watt tubes, 
connected in the reversed feedback cir- 
cuit with plate current supplied through a 
60-jar rectifier and filtered. The antenna 
current is normally about 6.6 amperes on 
200 meters. 

A Reinartz tuner, slightly modified. and 
a one stage audio amplifier, constitute the 
receiving equipment. A wire 125 feet 
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long at right angles to the big antenna 
is used for receiving and the connections 
are such as to allow break-in operation. 

As for records, the spark transmitter 
has been reported 50 feet from the phones 
at 71Y near Seattle, Washington, on a Bev- 
erage antenna, detector and two stage au- 
dio amplifier; besides being heard in all 


Ty 


ie. 8 





The old and new at 8BDA 


districts, 1,000 miles south of San Diego 
in the Pacific, 2,100 miles at sea in the 
Atlantic and in Porto Rico, Panama, and 
Cuba. S8BDA’s C.W. signals have been 
heard by amateurs in 46 states, all Cana- 
dian provinces, Hawaii, Panama, Porto 
Rico, Cuba, Alaska, and several times by 
ship operators aboard ships in the Pacific 
and Atlantic Oceans. Stations in every 
district have been worked. S8BDA is al- 
ways QRV for your traffic. 


6LV, San Mateo, Cal. 


“QSR anywhere, anyplace, anytime” is 
the motto of 6LV. Here is a 6th dis- 
trict station which is heard consistently 
throughout the U. S. almost every time the 
key is pressed. Wm. Baker is the owner, 
builder and operator, and the station is 
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located at his home at 235 7th Ave., San 
Mateo, Calif. The signals of 6LV have 
been heard in practically all states and 
Canadian provinces and also in Alaska, 
Mexico, Hawaii, and New Zealand. The 
average monthly traffic participation is 
abort 150 messages. 

The receiver is a three-coil honeycomb 
set with a detector and two-stage audio 
amplifier above it. Amateur signals from 
every district are copied quite regularly 
on the detector tube only, however. The 
transmitter uses two 50-watters im the 
Hartley circuit. An Acme 600-watt trans- 
former furnishes 1000 volts which is chem- 





ically rectified, then filtered and applied to 
the plates. 

The antenna is not all one could wish 
for as it is rather small and completely 
surrounded by oak trees. It is a four- 
wire flat top 45 feet long and 65 and 55 
feet high at the ends. The lead-in is 
taken from the lower end. The counter- 
poise, directly beneath it, is a 7-wire fan 
70 feet long, 10 feet high, and fanned 
out to 24 feet at the far end. The an- 
tenna current is between four and five 
amperes. 


8ZD-8VE, Pittsburgh, Pa. 


Radio station 8ZD-8VE is owned and 
operated jointly by P. E. Wiggin, old 8XH, 
and F. B. Westervelt of 8VE, and is 
located at the home of the latter at 5306 
Westminister Place, Pittsburgh, Penn. The 
station is in a basement room about fifteen 
feet square. The walls are painted white, 
heat is provided by a furnace in an ad- 
joining room and everything is arranged 
for the convenience of operators and visi- 
tors who come to pound brass in the early 
hours of the morning. 

On the right of the table is the main 
transmitter which employs five 50-watters 
arranged for C.W. phone or chopper. When 
phone is used the Heising system of modu- 


lation is employed, two 50-watters acting 
as oscillators, three as modulators and a 5- 
watter as speech amplifier. The Hartley 
circuit is used. Plate current is furnished 
by a Westinghouse 1,000 volt motor-gen- 
erator set under the table. The filaments 
are supplied with A.C. On the front of 
the panel are meters for indicating values 
of, D.C. plate voltage, antenna current, 
oscillator grid current, modulator plate 
current, filament voltage, oscillator plate 
current, and modulation. The filament 
rheostats are located on each side of the 
modulation meter and the switch below 
is for changing filament voltmeter from 
the oscillator tube circuit to the modulator 
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tube a separate rheostat control. 
The tches break the 110-volt 
60-cy nes to the filaments and 
motor et. Power to the sta- 
tior lirect to the operating 
room ree wire 110-220 volt line 
capal ng a 200 ampere load, so 
ther: to burn.” 

T of the transmitter is the 
send-t tech which starts and stops 
the 1 rator set, closes the fila- 
ment ind transfers the antenna 
and se from receiver to trans- 
mitter 

Th ng apparatus consists of a 
Westi1 RC set that has been altered 
to co ive length band between 85 
and To the left of the RC 
set C.R.L. Paragon with detector 
and amplifier. Baldwin and 
West tr phones are used when 
head lesired while a Callophone 
(lou may be used at times on 
str ’ 

O ide of the room is equip- 
me! n regular ham style for 
ral n circuit. A 500-watt ex- 
pel s used at times in this 
et wavemeter and other ex- 
per ratus are also in the sta- 
tior n handy. 

I consists of two 6-wire 
cag n diameter and spaced 
ab t apart. It is 70 feet high 
an ng and is used in conjunc- 
tior vire fan counterpoise. The 
ant punterpoise lead-ins are 
br g holes in the window 
par above the change-over 

I tter first described, using 
one ibe with pure D.C. plate sup- 
ply, 1 at 8ZD last winter and 
wor tate with the exception of 
two, heard in every district, Can- 
ada, Porto Rico, and in England. 
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A traffic record was also established in the 
handling of 2855 relay messages between 
February 15th and March 15th of last 
year. On the call, 8ZD, only D.C.C.W. 
is employed, while phone, chopper, L.C.W. 
or A.C.C.W. may be used on 8VE. 

“If it can be QSR’d it will be” is the 
motto of this station. 








By S. Kruse, Technical Editor 


“Henley’s 222 Radio Circuit Diagrams”, 
by John E. Anderson, M. A.; Arthur C. C. 
Mills; Elmer H. Lewis, Radio Instructor, 
East Side Y. M. C. A., New York City. 
The Norman W. Henley Publishing Co., 
New York. $1.00. 


The “circuit hound”, whether receiver or sender, 
will revel in this book. The 222 circuit diagrams 
are cleanly drawn, nicely labeled, and up to date. 
More than that, the book is logically arranged, it 
begins at the beginning and explains the first steps 
briefly but clearly, then goes ahead to the next 
thing. To this is added a “list of symbols”, a 
code chart, some general information on tubes 
and coils, and three excellent little chapters that 
explain the “Art of Reading Diagrams”, the care 
of batteries, and the conversion of wavelengths 
to frequencies. At other points in the book there 
are treated: tuning, the requirements of the fire 
underwriters, and the construction of loops and 
antennas. Taken all together it is an excellent 
little book and one well worth having. 


“The Outline of Radio”, by John V. L. 
Hogan, Consulting Radio Engineer, Fellow 
and Past President I.R.E., Member A.I.E.E. 
Little, Brown & Co., Boston. $2.00 net. 


It is a real pleasure to review this book, be- 
cause one can say pleasant things about it. No 
better introduction can be given than by quoting 
from the preface of the book itself: “If you are 
weary of radio publications, take heart. Beneath 
the froth of writing that has been stirred up to 
meet (but hardly to satisfy) the wants of radio 


users, there exists a substantial literature of the 
art and science.....A large part of the material re- 
cently published has already been forgotten, for 
it was neither accurate nor readable. However, 


the fact remains that radio is accomplishing great 


(Concluded on page 47) 
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Pan-American Tests 

May 19th to 31st, inclusive, are the 
tentative dates for transmitting and re- 
ceiving tests with amateurs of Central and 
South America. These dates are subject 
to change, however, and when arrange- 
ments are completed the exact dates with 
further information will be announced 
through QST and the weekly A.R.R.L. 
broadcasts. The tests probably will be 
divided into two parts each night so that 
amateurs of both North America and South 
America will have an opportunity to trans- 
mit and to receive. 

These tests are about the biggest thing 
in the way of tests that the A.R.R.L. has 
yet tackled. We are arranging tests with 
amateurs who almost without exception do 
not speak our language and who, being 
situated in the tropics and southern hem- 
isphere, encounter radio conditions quite 
different from what we are used to. The 
question of the best time of year to hold 
Pna American tests is a difficult one to 
answer, for when it is wintertime in 
North America it is summertime in South 
America and vice versa. In other words 
good radio conditions do not exist in the 
two continents at the same time. We all 
hope the May tests will be successful— 
and they will be if we all start preparing 
for them now and have our transmitters 
and receivers as perfect as we know how 
to make them by the time the tests are 
to begin. 

By far the greatest interest is being 
shown by the Argentine amateurs. In fact 
it was they who first proposed the tests. 
At least twenty or thirty with powers aver- 
aging around 150 or 200 watts (manufac- 
turer’s tube ratings) will take part. They 
wish to transmit on wave lengths between 
200 and 400 meters, but -we know from 
experience that the shorter wave lengths 
are much better, so are recommending that 
they transmit on wave lengths between ap- 
proximately 100 and 200 meters. In the 
meantime they are also perfecting their 
short wave receiving equipment. 

All amateurs in Brazil, Chile and other 
South American countries are likewise in- 
vited and expected to take part in the 
tests. We are also endeavoring to get in 
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touch with interested amateurs in the Cen- 


tral American Republics. Do any of our 
Mexican amateurs know of any amateurs 
to the south of them? Porto Rican and 
Cuban amateurs can hardly wait till the 
tests start so they can show their ability 
to act as a relay point between South 
America and the U. S. 

The headquarters of the Traffic Depart- 
ment received dozens of cards from ama- 
teurs whe» Saw the notice on page 44 
of the January QST asking for the names 
of amateurs familiar with Spanish or Port: 
uguese. For some curious reason most of 
the replies came from California. C’mon, 
Texas, the gates are still open! 

Another thing: how are you coming on 
your study of Spanish? Mexico City 
(XDA) sends Spanish press on 4000 meter 
spark somewhere between 9 P.M. and mid- 
night C. S. T. You eannot fail to hear 
him almost anywhere ‘in the U. S. on one 
tube and his even sending is excellent for 
code practice. 


Hollander Hears 'Em All 

Imagine yourself in a country where it 
is practically impossible to obtain a piece 
of C.W. equipment and where the govern- 
ment prohibits amateur communication. 
This is the situation in Holland. Even 
so, enthusiasm among amateurs there is 
at a high pitch and there would probably 
be dozens of stations on the air if it were 
possible to obtain transmitting parts. As 
it is, it just seems as though there are no 
things such as transformers, high voltage 
generators, copper strip and high voltage 
condensers. Amateurs, therefore, must 
turn all of their attention towards re- 
ceiving. Some excellent results are ob- 
tained. 

A particularly well equipped and neat 
receiving station is that of Mr. J. C. Non- 
nekens, shown in the accompanying photo- 
graph, who with his three receiving sets 
is able to hear almost anything on wave 
lengths up to 23,000 meters. In the back- 
ground on the left is a set employing 
two r.f. amplifiers with tuned primaries 
and a regenerative detector. Phillips 
double-grid tubes, requiring six volts on 
the plate, are used. In the center of 
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the Marine” receiver built number should be doubled. We have 
by t Radio Industrie, a most trouble in getting our logs in, however, 
select with a wave length range for we have no national organization like 
of fr 100 meters. The lower the A.R.R.L. to work up enthusiasm over 
cabi1 the tuning apparatus and_ the tests and collate the results. There- 
the t the tube control” appa- fore, what has been done so far has been 
ratus variometers for oscilla- accomplished entirely by individuals. I 
tio: tances are either bank was talking to one of our leading ama- 
wou i in slots. Results are teurs the other day, and he mentioned 
ver} WII and WQC come in casually that he had recently heard about 
on 01 irly. The little set on 40 Yanks in a single evening! But he said 
the r ne on which the most he never bothered keeping a log and had 





A Dutch Amateur, J. C. 


stat pied. It is a short wave 
set coils, also manufactured 
al the Netherlands Radio 
lr ‘tady (WGY) comes in 


night when conditions 

al One r.f. amplifier is 
therwise the standard 
used. Using detector 

f amateurs have been 

being 1AW, 1BCG, 

BT, 8TT, 8ATB, 9APE 


al AR and 3XN. The last- 
na he strongest. Many of 
thes clearly through the loud 


..f. amplifiers are used. 


Short s the Key to T-P Work 
} n Tests Partly Succeed 
D. Bell, N.Z.4AA 
T [ranspacific Tests have been 
succ: luded. I understand that 
over rican amateurs were heard 
in A lone and, by the time the 


New vs have been sent in, that 


Nonnekens, At His Set 


probably misplaced the paper they were 
copied on. However, he promised to send 
his lists to QST in the future. 

Apparently no Australasian transmitting 
stations were heard either in Hawaii or 
on the mainland during the tests. This 
is not hard to understand for I am quite 
sure that your receiving conditions are 
not near as good as ours. Provided that 
our stations kept well below the congested 
band centering around 200 meters and 
put out currents of three amperes or more 
I believe we will have an excellent chance 
of being heard there, but on 200 meters 
I do not believe we could break through 
the interference if we were putting 30 am- 
peres into our antennas. In New Zealand 
our working waves are from 140 to 170 
meters and we would much prefer to 
send below 200 meters, but we will look 
to QST to tell us the best wave to use. 

In the recent tests with Hawaiian ama- 
teurs, both 6TQ and 6CEU were heard 
here. However, we transmitted on 195 


(Concluded on page 47) 
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HINTS ON BUILDING RECEIVING SETS 
By H. F. Mason, Department Editor 


radio receiving equipment. Anyone 

who can drive a nail straight can, 

with the aid of a few tools, the prop- 
er parts, and a knowledge of how to 
proceed, build a piece of receiving appa- 
ratus that will be all he desires. The 
purpose of this article is to give some prac- 
tical hints on receiver construction and to 
outline a good method to follow in plan- 
ning and building. These remarks will 
not apply to any particular type of re- 
ceiving set, but are general. The knowl- 
edge of how to do a thing is a great part 
of doing that piece of work well, and the 
better the amateur builder knows how to 
go about his work, the better will be 
the result of his efforts. 

It is not necessary to have access to 
a well equipped machine shop. Much has 
been done within recent years in the 
standardization of radio parts and in the 
marketing of small macine parts, units, 
panels, etc.; the result of which is to aid 
the kitchen table mechanic in doing a 
first class job. It is true that a small ma- 
chine lathe is a very handy addition to 
the amateur’s workshop but the amateur 
would usually rather spend his money on 
a few more tubes or other radio appa- 
ratus and, when he has some lathe work 
to do, take it elsewhere to be done. So 
then, in this and subsequent construction- 
al articles the assumption is that only the 
corner of the basement or the kitchen 
table is available as a workshop and that 
the number of tools is limited to neces- 


"T 'radio is nothing hard about building 


sities only. 
The progressive amateur builder will 
fortify himself with the latest catalogs 


of several good radio manufacturers, deal- 
ers and mail-order houses and be thor- 
oughly familiar with the parts listed in 
each of them He will also be a fre- 
quent visitor at the leading radio stores 
in his town; and will by constant obser- 
vation add to his knowledge of the con- 
structional details of radio sets and how 
they are put together. 


Planning the Set 


The first thing to do, when a piece of 
apparatus is to be built, is to make a 





complete list of the necessary parts, pre- 
paratory to obtaining them. It is worth- 
while to make this list complete, in- 
cluding every condenser, screw and brack- 
et, for it is very exasperating to have a 
receiver nearly completed and be anxious 
to try it out, only to find that some part 
is missing. 

With pencil and paper, draw up some 
rough sketches of how the finished set is 
to look. Is the set to be low or high, 
long or short, etc.? What parts will be 
mounted inside of the cabinet, if the set 
is to be in a cabinet? Are the bindin 
posts to be on the front of the pane 
or at the rear, and how many tubes will 














te 27 trill Cok rs 


tH ZA.) 
i 27 aol —=—_ | 
C3 Nea 
an \ ) - wet 
A, Jgae, - ¥ 
Jaze 4 | 





—Grill C¥* - 














Your template should appear something /ke this 


FIG | 


there be? How many knobs and dials 
will there be on the front of the panel? 
All of these questions will be answered 
in the preliminary sketches. Many of 
these things will depend on the circuit 
that is to be employed, so a complete, 
neatly drawn schematic wiring diagram of 
the proposed set should also be on hand. 

The next step is to begin purchasing 
the parts for your new set. If you do 
not feel that you can tell good apparatus 
from poor apparatus—and every good 
radio store has both—get a competent 
friend to go with you and advise you 
what to buy. Remember, too, that each 
piece that goes into your set should be 
both mechanically and electrically as near 
perfect as possible This does not mean 
most expensive, as for instance a porce- 
lain tube socket, which is without doubt the 
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best lly, is one of the cheapest. 
How s beyond the scope of the 
pre e to discuss the advantages 
and iges of various makes of ap- 


B | last. You will then have 
the ty to lay out the various 
pie ratus on a table in the rela- 
tive hey are to occupy in the 
fir nd tell just how large the 
par for the best arrangement. 
Wit t year manufacturers of 
pal have agreed on a set of 
: of panels which are car- 
ried y good radio stores. For 
ence, then, it is well for 
plan his set so it will fit 
of the following standard 


77 ss. 
7* 2:83" 
¥ had x 24” 


I the above sizes there are 
oth more or less standard, 
bes you can usually obtain 


pan special size on order or 
can § enough piece of the panel 
mat it it to the desired size your- 
self icksaw. 

[Ir it the parts in the approxi- 
mati they are to occupy in the 
finis} the main things to work for 
are of wiring, good arrange- 
ment 1 the panel, good arrange- 
ment front of the panel. 


The liagram should be constant- 
ly be 1 when arranging the parts 
as t to be in the completed set, 
and ratus should be disposed so 
that ting wires will be as short 
This can be accomplished in 
a va receiver by putting the an- 
ten! ns and tuning apparatus at 
one the set, with the detector 
tubs | then the audio amplifier. 
Th ntrasted with an improper 
arr vhere the tuning apparatus 
is |} center of a cabinet with 
the ibe at one end and the au- 
dio t the other. The apparatus 
s} rowded in order to obtain 
hot r leads, however. Keep all 
nd east one inch away from 
the panel in all directions and 
at | nches from metal objects 
su le condensers, panel shields, 
aud rmers and such. Likewise, 
aud formers should be separated 
at | ple of inches and have their 


core t angles to prevent inter- 
act n choosing the vario-couplers 
and luctances for your set, give 
pref those wound on cardboard 
tubs e minimum number of metal 
part he wires. 


At tage a cabinet can be obtained 


March, 1924 


for the set. Here is another advantage 
of choosing a standard size of panel; you 
can obtain a cabinet that is built to fit 
your panel. These cabinets can be had 
from several firms either in knocked down 
and unfinished form, or completely as- 
sembled and finished. 


Laying Out the Panel 


When you have all of the parts at hand, 
together with the schematic wiring dia- 
gram and your rough sketches you are 
ready to make a template for drilling the 
holes in the panel. This template is a 
sheet of heavy paper, the size of the pan- 
el, with the location of every hole marked 
on it. See Fig. 1. The template can 
then be placed over the panel and punch 


Ye Rod or heavy mire 
tlattened at ends 





le Sa Brass Rod 


Angle 
biete 





Method Of Securing the Bottom APone/ 
Fl J 2 


marks made through the paper where the 
holes are to be, after which the template 
is removed and the holes drilled. 

There are reasons why this procedure 
is best. It is impossible to mark the 
holes accurately on the front of a panel 
without putting pencil lines or scratch 
marks on the panel. Neither of these 
ean be removed from the polished pane! 
very satisfactorily without leaving marks. 
It is easier to erase pencil lines on a sheet 
of paper than to remove center-punch 
marks on the panel if a mistake is made. 

The first step upon obtaining a sheet 
of paper a little larger than the panel wil! 
be to draw on it a rectangle the exact 
size of the front of the panel. Then de- 
termine where the shafts of the main 
pieces of apparatus are to come through 
the panel You will have the apparatus 
at hand, besides your preliminary layout, 
so this should present no new difficulty. 
Circles of the same size as the dials should 
be drawn with a compass in the correct 
location and they will give an idea how the 
finished set will appear. Take care to 
space the apparatus the proper distance 
inside of the cabinet and arrange it to ac- 
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commodate the wiring to best advantage. 
If the parts are too much spread out the 
set will be large and cumbersome, with 
much waste space both behind and on 
the front of the panel. If too close to- 
gether the parts will interact upon one 
another, impairing the goodness of the set, 
not to speak of the trouble you will have 
when you start wiring the set. Remember, 
also, to leave room around the tube sockets 
and above them for inserting the tube. 

After the exact position of every import- 
ant item in the set has been determined, 
accurately mark the holes for fastening 
all of these component parts to the panel. 
Check the small paper templates that some 
of the makers of the parts supply against 
the apparatus itself before applying them 
to your template and marking the holes 
through with a pin. Extreme care should 
be taken to mark these holes accurately. 

If there are to be binding posts on the 
panel, locate them far enough from the 
edge so the set will go in the cabinet. 
They should not be placed less than one 
inch apart nor at the extreme bottom of 
a panel unless you are sure no difficulty 
will be had in attaching or detaching the 
wires Also locate the binding post as 
near as possible to the part behind the 
panel to which they connect, rather than 
run a wire the whole length of the set 
to accomodate a misplaced binding post 
Then mark all the rest of the holes, not 
forgetting the ones around the edge that 
are to hold the set in its cabinet. The 
template is completed by marking the 
size of each hole in its proper place. 

In order to make a good mechanical 
job of the set, all parts should be fastened 
to the panel to form a rigid unit. Varia- 
ble condensers, rheostats, etc., can be se- 
cured directly to the panel but tube sockets 
and amplifying transformers are usually 
fastened to a separate wooden board or 
panel of other material which is in turn 
fastened to the main panel by brass angle 
pieces or braces made of brass strip. Vari- 
ous methods of fastening this sub-panel to 
the main panel are shown in Fig. 2. 

If the sub-panel is of wood there is 
hardly any use of making a template for 
the holes in it, as they can be marked 
on it directly If it is of bakelite or 
other panel material, however, a template 
for this sub-panel should be made after 
the same fashion as the main one. Holes 
for securing the sockets, amplifying trans- 
formers, and binding posts will be marked 
on this template. 


Drilling the Panels 


Secure the paper template to the front 
of the panel with small clamps, or even 
with a bit of paste, and locate the position 
of the holes — punching through to the 


panel with a center punch and light ham- 
mer, 


Then remove the template and go 
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over all of the holes again, making the 
punch marks deep enough so the drill will 
surely take hold. 

The next operation is to start drilling 
the holes, using a small geared hand-drill 
Clamp the panel to a flat surface with an 
old piece of board underneath Drill the 


smallest holes first for if you make a 
mistake you can go back and enlarge the 
hole to the right size later. Most of the 
holes will be of such a size as to just 
pass a machine screw having a 4-36, 6-32 
or an 8-32 thread. The drills to use for 
these holes are No’s 31, 27, and 18 re- 
spectively. Where the shafts of the vari- 
ous parts come through the panel, make 
the holes large enough so the shafts will 
not bind. 

To make holes up to 1% inch in diam- 
eter, such as are sometimes used for peep 
holes in the panel, use a % inch drill first; 
then ream to the correct size with a pipe 
reamer such as electricians use to smooth 
out the ends of a piece of conduit, held in 
an ordinary bit brace. Or you can use a 
coping saw to cut away most of the ma- 
terial and finally smooth the hole with 
the large reamer. 

If you intend engraving a scale for the 
filament rheostats, as is often done, do not 
drill the hole for the rheostat shaft until 
later. This circle may be engraved by 
scratching a groove deeply into the panel 
with an old pair of sturdy dividers sharp- 
ened as shown in Fig. 3. This is easily 








Engraving the Rheostal scales 


FIG 3 


done. Then cut in an arrow-head at the 
right end as shown in Fig. 1. It is also 
well to engrave a straight groove above 
each dial to use as a marker. After the 
engraving is done it should be filled in 
with some white material. “Monofoil,” a 
greasy, chalky preparation, is made espec- 
ially for this purpose, though it is not al- 
ways obtainable. White lead, white ink, 
or even white toothpaste will accomplish 
the purpose. If the panel is to be grained, 
do not fill the engraving until later. 
After the drilling and engraving is fin- 
ished, those holes that are to take flat- 
headed screws should be countersunk with 
an ordinary wood countersink held in a 
bit brace. Take care to do this properly 
as nothing impairs the looks of a set more 
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job of countersinking the 
that come under the dials 
y countersunk so there will 
f the screw heads inter- 


you may wish to grain the 
consists simply of sand- 
hine” off. Place the panel 
smooth surface and if 
down. Then, with fine 
fine steel wool if you can 
work. Run the sandpaper 
with the long edges of the 
for a cross scratch is hard 
When all trace of polish has 
lean the panel with a soft 
it down well with a little 


Mounting Apparatus 
ng the parts on the panel 
above work is done. Use 
| plated screws or all brass 
ther flat-headed or round- 
throughout. If a machine 
ng and projects in the rear, 
extra portion. Mount the 
mplify the wiring. 
Winding the Coils 
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In one case a strip of 
laid under the turns that 
the coil is wound. In the 
of thin copper about * 
ent U-shape, form a small 
solder and connecting wire. 
e — requires cutting 

tne coll. 
1t all of the kinks are taken 
vire as it is being wound and 
is wound just as tightly as 
t without breaking the wire 
the taps be sure not 
r flux on the coil as it is 
leakage between turns and 
tiveness. lf you must coat 
an insulating varnish to 
hape, do not use shellac, 

n, or some similar com- 

very thin. 
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Wiring the Set 


No matter how careful you have been 
so far you can completely spoil the looks 
and operation of your new set by a poor 
job of wiring. Do not become discour- 
aged, however, for though experience is 
necessary for a first class job, the begin- 
ner by being careful can do the work 
satisfactorily. All connections should be 
soldered and the reader should review the 
article in last month’s QST before begin- 
ning the wiring. 

There are two general methods of wir- 
ing receivers in use today. The first is 
to use bare or enamelled wire (the bare 
wire may be ordinary No. 14 copper or 
square or round tinned copper wire) run- 
ning the wires straight and making all 
corners sha and square, bus-bar fash- 
ion. The other method is to use No. 14 
soft copper wire, running the wire in var- 
nished cambric tubing (“spaghetti”) but 
still running the wires straight with right- 
angled bends as nearly as possible. Of 
the two methods the beginner will have 
more success with the latter. One ad- 
vantage of running the wires in cambric 
tubing is that there is less danger from 
accidental shorting of the wires which 
may cost you several burned out tubes. 
It takes a good deal of experience to make 
a real workmanlike job of wiring a set 
with bare wire if the set be at all compli- 
cated. 

Begin by wiring the filament circuits, 
checking off each lead on your wiring dia- 
gram as it is put in place. Where a wire 
runs between several terminals use a con- 
tinuous piece rather than several] smaller 
pieces. This does away with having to 
solder several wires to one terminal, which 
is always rather difficult to do well. Run 
all leads as short as convenient, consist- 
ent with good looks. Always cut the wire 
to the right length and bend it in the 
correct manner before soldering it to the 
first post. If the lead has several bends 
and is difficult to bend right, experiment 
with a piece of wire solder as a pattern 
to get the correct shape of lead; then 
bend the final wire to the correct shape 
with the aid of the pattern. A very im- 
portant point to remember is to keep wires 
coming from opposite terminals of coils and 
condensers as far apart as possible. This 
does not apply to wires coming from the 
same terminal or to wires in the filament 
circuits, however. 


Testing 

After finishing the set and connecting 
it for test, do not expect it to work per- 
fectly at first. It is not possible to go into 
detail here on shooting trouble in receiv- 
ers, but the first thing to do if it does 
not work is to check the wiring with the 
diagram and be absolutely sure that it is 
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correct before you go further. Also be 
sure that the batteries are correctly con- 
nected. Then search for poor or loose 
connections, especially in the springs in 
the tube sockets, coil taps, connections to 
moving parts, etc. If you followed the 
directions and specifications for the set to 
the letter you will have found the trouble 
by this time. ; 





BOOK REVIEW 
(Concluded from page 40) 


things..... Imagine that you are spending a week- 
end at my home; that we have drawn our chairs 
before the fire; and that you have asked me, 
‘Just what is this radio anyway? How did it 
happen? What makes it work ?’—and that, after 
a long pull at my pipe, I’ve said, ‘Well... .it’s 
Be, Gc ccesavs ; you wish answers to those 
questions, read on. I am going to give you a 
somewhat informa] (but, I hope, none the less 
helpful) introduction to radio.” 


“Reflex and Radio Frequency”; by M. B. 
Sleeper; M. B. Sleeper, Inc., New York 
City. 50¢. 


This book is for the man who wishes to build 
his own receiving set. Detailed worked drawings, 
photos of the finished sets, wiring diagrams and 
text, are all given in the well-know clean-cut 
Sleeper fashion. The drawings carry the signature 
of Mr. Grimes, deviser of the inverse-duplex cir- 
cuit. The following sets are described: Grimes 
2-tube reflex, one-tube reflex, one-step radio ampli- 
fier, 2 stage straight radio and detector, 2-step 
audio, 4-tube Grimes reflex giving 2 stages radio, 
detector and 3 steps audio. 





INTERNATIONAL AMATEUR RADIO 
(Concluded from page 42) 


meters and I believe that is why we did 
not get across as Hawaiian stations un- 
doubtedly had heavy QRM from America. 
On our next tests we shall be at least 
ten meters lower, with correspondingly 
more chances of getting into successful 
two-way communication with Hawaii. 
(Why not go down to 100 meters or less, 
OM, where sigs will be QSA?—Dept. Ed.) 
On our side Mr. O’Meara, 2AC, used one 
50-watter with 4.3 amperes in the anten- 
na and I used two English tubes putting 
38 amperes into the antenna. everal 
others using 5-watt tubes also took part. 
During November 6KA was still by far 
the loudest of your stations. The follow- 
ing are marked “very loud” in my log, 
although none come near 6KA: 5HT, 
6CGW, 6BVG, 6BBC, 6CDG, 6AJD, 6GR, 
6PL, 6TS, 6ARB, 6AOS, 6LV (who signs 
6LIM), 6BKX, 6BUO, 6BEM,; 8RV, 9MC, 
9ZT and Canadian 5CN. Some eighth dis- 
trict stations were heard transmitting code 
words in the transatlantic tests also. 6PL, 
8CEI, 9BPM, and 9CCV were heard calling 
WNP, but so far N.D. here from Mix him- 
self. I am offering a prize of a brand 
new UV-202 to the first New Zealander 
who hears him. The filament is busted, 
of course, but that’s mere detail. 
(A letter from Mr. W. L. Shiel of Dune- 
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din, N. Z., reports WNP heard at his 
stations. See this month’s WNP story.— 
Dept. Ed.) 


There is a transmitter in the Philippine 
Islands which is going to be heard in the 
U. S. soon. Fred Esler, ex-6ANM, is over 
there now with a self-rectifying set using 
two 50-watt tubes. He says it comes in 
fine all over Manila but he does not know 
how he gets out yet. Listen for him, fel- 
lows. His call is 1ZA and he’s dyin’ to 
connect up with some of the U. S. hams. 
A letter will get to him addressed to Fred 
Esler, 600 M. H. del Pilar, Manila, P. I. 


Franco-British Tests 


Some transmission tests between Brit- 
ish and French amateurs were held dur- 
ing the latter part of November and the 
first of December. French amateurs be- 
gan transmitting on November 26th and 
continued until December 9th on alternate 
nights while the British transmitted on the 
intervening dates. First reports show that 
out of approximately 104 French amateurs 
who participated 46 of them succeeded in 
reaching England. We have no report 
yet to shown how successful the British 
transmitters were in reaching France. The 
great majority of those taking part in 
the tests were using powers of less than 
ten watts or so and this is probably why 
more stations did not succeed, as the dis- 
tances are all under 800 miles. 


Italian amateurs are reaching out. M. 
Guilo Salom, 1MT, of Venice, Italy, ex- 
changed signals with British 2HF on the 
night of December 9th. The distance be- 
tween 1MT and 2HF is over 800 miles. 
This is the first time that an Italian ama- 
teur has successfully transmitted over so 
great a distance. Who will be the first 
American amateur to hear 1MT? 
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going to make the claim that 1ER at this 
moment has the record for number of sta- 
tions worked transcontinental in 100 min- 
utes. Let’s see your records with logs 
to prove ’em. Huh? Not a bit of it— 
we'll tell you what 1ER did afterwards 
—and prove it too. 


Dead Spots in the A.R.R.L. 

The deadest spot in this League seems 
to be the writing hand. Trying to pry in- 
formation loose from this gang is a shade 
like pulling teeth and also a bit like a sur- 
gical operation. 

Here the Tech. Ed. has been franctical- 
ly appealing to all of you for many months 
to COME THRU WITH SOME DOPE ON 
DEAD SPOTS and less than 1/10 of 1% 
have answered. 

What in thunder have all 
you been doing since 1907? 


the rest of 


Double-Barreled Convention 
On April 1 there will be held a 
unusual radio convention at the 
Muelbach at Kansas City, Missouri 
This convention is held by the short- 
wave men and by those that have never 
called CQ. Attendance is strictly confined 
to those that have never sent with any 
wavelength above 200 and those that have 
never called CQ. An oath will be required 
at the entrance to the two telephone booths 
which will be used as meeting halls. 


most 


Hotel 


Does anyone who can get them officially 


have access to constructional details of 
the SE-1420 receiver? There are hun- 
dreds of persons who would like to have 
the details of a really good receiver that 
covers a wide band of wave lengths, as 
does this one, and that is selective and 
sensitive, besides being built as a unit. 

Have you seen the nifty little “radio 
call pins” that look like a miniature fifty- 
watt tube and have the call letters of 
the wearer on it? One of these is just 
the thing to wear alongside of your A. 
R.R.L. pin. R. C. Ballard, 9FZ, has the 
information on where to obtain them. 

All stations interested in the Intercol- 
legiate Radio League, an organization for 

(Continued on page 49) 
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(Continued from page 48) 
the relaying of messages between schools 
and colleges, are invited to get in touch 
with R. W. Carlisle, President of the City 
College Radio Club, 140th and St. Nicholas 
Terrace, New York City, N. Y. 


L. S. Hillegas-Baird, up Milwaukee way, 
is optimistic. He has his A.R.RL. mem- 
bership paid up to 1937! 


J. K. Bolles, A.R.R.L. publicity man- 
ager, is getting to be quite an amateur. 
He is now looking for someone who will 
tell him how he can smuggle radio junk 
into the house without letting the wife 
know what is going on. 


Show Your Appreciation of the 
Bureau of Standards 

Just to show how the standard waves 
from WWY are being used we would like 
to have a postcard from every A.R.R.L. 
man who has used the service at any time 
since it was started. If you don’t have a 
station card use one of Uncle Sam’s— 
but let’s show the Bustan that we appre- 
ciate a good service. SEND THE POS- 
TALS TO THE TECHNICAL EDITOR OF 
QST, NOT DIRECT TO THE BUREAU, 


The Champion Carbon company has 
lately placed on the market a 22% volt 
block B battery in which the terminals 
are placed at one end, thus allowing the 
batteries to sit side by side with the 
shortest possible connections between them. 
A connecting strip is provided to reach 
to the next block. 


The American Hard Rubber Company 
owns exclusively the rights to the word 
“Mahoganite” as applied to radio panels 
and parts. The unauthorized use of this 
word by others constitutes an _ infringe- 
ment. 


The 
above 
worth 


much 
are 


rheostats 
rheostats 


new Klosner 
the average in 
your attention. 


New officers of the 
Executive Council recently 
1923-1924 season are: 

President—W. J. Howell, 2Il 

Vice-President—Geo. T. Droste, 21N 

Cor. Secretary—D. H. Doscher, 2BSC 

Rec. Secretary Moe Joffe, 2BYO 

Treasurer—Robt. T. Morris, 2BQS 


are 
and 


Second District 
elected for the 


Did you notice that we had to print the 
index to the February issue in smaller 
type than usual to get everything on the 
ene page? This is the first time in the 
history of QST that this has happened. 
We are growing, aren’t we? 

A tube transmitter putting ten kilowatts 


of energy into the antenna has been in- 
stalled at Ft. Douglas. This makes it the 
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largest army station, instead of WVR at 
Atlanta, Ga., the five-kilowatt station men- 
tioned on page 21 of the December, 1923, 
issue of QST. 


The article on page 45 of the February 
issue was written by Frank Curtin, 7SZ 
of Spokane. We are sorry that Mr. Curtin’s 
name was misspelled as Curtis. 


Here’s another way to compensate for 
the filament voltage dropping when you 
push the key. Using separate plate and 
tilament transformers, try setting them 
with the cores end to end. If the direction 
of winding is correct the stray fields will 
interleave in such a direction as to raise 
the filament voltage, or at least prevent it 
from dropping, when the primary circuit of 
the plate transformer is closed, or when 
the load is put on the plate transformer. 
Of course this stunt will only work with 
transformers having a good deal of leak- 
age and stray field. 


A local undertaker who is a B.C.L. has 
offered to hold funeral services and bury 
3QW free of charge. 3QW is thinking of 
changing over from spark to C.W. and thus 
save him the trouble. 


Have you a copy of the Radio Communi- 
cation Laws of the U.S. in your station? 
Do you know the proper method of calling 
a station; and do you know what to do upon 
hearing a distress call? Better send 15¢ 
(not in stamps) to the Supt. of Documents, 
Gov’t Printing Office, Washington, D. C., 
ind get a copy, OM. It may make the 
ifference between your having a license 
and not having one some day. 


The note on page 29 of the February 
issue, to the effect that copies of the Janu- 
ary issue were available, was an error. 
Our stock of the January issue is ex- 
hausted. 


An Inexpensive Filter Choke 

2MU has a choke coil in his “brute force” 
filter that has everything beat for simpli- 
city. He obtained an old % kilowatt 
spark transformer; put four dilapidated 
L-1500 honeycomb coils on one leg with in- 
sulating washers between them and then 
put the core back together again, leaving 
a small air gap, about % inch. Nothing 
simpler, is there? 


It looks as though the recently conducted 


transatlantic broadcast tests show our 
B.C.L. friends to be as good at DX re- 
ception as we are. English broadcasting 
stations were heard in 32 states and 4 
Canadian provinces, British Columbia and 
New Mexico being the farthest away. Three 
hundred and six different listeners heard- 
stations from across the ocean. 
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the control station and the 
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ve apparatus (ND on diffi 
ict trick equipment), (d) 
ve the sending operator some 
as to how the transmitter 
(e) be able to turn on and 
ent and plate current, allow 
tput, and possibly the ground- 
ransmitting antenna when not 


sted circuit incorporated in 
ng diagram does all of these 


the relays: (a) Disconnect 
around the key and, paying 
R-2, increase the battery 

1e control end until R-1 op- 
fairly stiff tension on the 
ractile spring. (b) Cut in 
around the key and increase 
t fails to operate. (c) With 
then adjust the polarized 
it responds freely in both 
the pole-changing switch, S. 
yn will now be as follows: 
send-receive switch. When 
g position the magnetic an- 
will be released and will 
ng position. Primary cir- 
e plate and filament trans- 
also be closed. When § is 
‘eiving side, magnetic anten- 
| be energized and return to 


the Amateurs 


The Publishers of > pi — | no responsibility 
for statements by correspondents 


receiving position and current to transm- 
mitter will be cut off at the same time. 
Because relay R-1 operates on a strong 
current only and strong current can only 
pass when the key is down, R-1 will not 
be influenced by the position of the send- 
receive switch. 

If the 110-volt line to the transmitter is 
brought through the control station an 
ammeter and voltmeter can be installed 
here and they will serve as indicators 
as to how the transmitter is performing. 
A second relay, not shown in the dia- 
gram, may be connected in series with the 
actual keying relay to short circuit a fila- 
ment compensating resistance in the prim- 
ary circuit of the filament transformer 
if desired. 

Considering the moderate price of the 
apparatus used in this system, the total 
‘ost is small compared to the convenience 


(ow = ie Magret~ 
= ' fulerre Sawtcrh 


obtained in controlling the set at a dis- 
tance. 


—F. C. Patterson. 


News From a New Zealander 


90 Nursery Road, Linwood, 
Christchurch, New Zealand. 


Editor, QST: 

You Yanks will be the death of me. 
I’ve been going to write this for a long 
time now, but was ashamed of my silly 
little list of “calls heard” but my pen 
sure gets away with me tonight. You 
chaps are banging in tonite, and jamming 
each other beautifully. It’s quite a job to 
get a complete call. Here’s tonite’s list. 
Half an hour’s logging, 5EK de 6BOU, 
8AZG de 5—,— de 6BJJ, CA de 9BLY, 
1AW de 9AWV, 8— de 6ZBK or 2DK, 
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and 6AWT, 6GGW. Not sure of this last 
one. I heard many more thru local fone 
QRM etc., and fairly bad QRN. I went 
into the static room to dodge the OW 
and kids for a while, started up and called 
CQ but could not raise a single New Zea- 
lander. Guess 4AA and a few more are 
celebrating or something. So I listened a 
minute and hearing you chaps, I twisted 
the dials and got to it, but in the end 
I got sick of QRM and started this let- 
ter. My list to date besides those already 
mentioned includes 6CHR, 6CKP, 6AWT, 
6AOS, 6KA, 6AJF, 5GO, 9ZT, 9MT, 9CIP, 
6ALK, 9CMK, 9MC. In addition to these 
few I have had a couple of 4th district 
stations, but have mislaid the paper I 
copied them on. I haven’t very many 
calls to my credit, but all these have 
been logged during the last two months 
or so on a single valve, a pair of “Am- 
rad basketball variometers”’, and “Baldies.”’ 
The valve is a good one, an old marconi 
VT2. It’s been in use about five years 
now, and has gone quite soft, and is a 
fine detector. My aerial is a twin cage, 
forty-five high and 90 feet long. Trans- 
mitter is a five watter, in a Hartley cir- 
cuit. Best DX to date is about 600 miles 
on fone using loop absorption modula- 
tion. Tonight I heard a 9th district ICW 
fellow going strong, his note being very 
QRK with the receiver not oscillating. A 
local fone playing “Yes, We Have No 
Bananas” QRM-ed his call, so dunno who 
he was, Peculiar thing, all stations faded 
together tonight, not right out, but from 
QSA to QRZ and back again. I noticed 
this several times and admit I don’t know 
the cause. My, loudest “ham” so far is 
6KA. He was readable on my one tube 
with fones a foot from my ears. I copied 
all his nr 7 to Love, 3BQ, Melbourne, 
except one word. That was during the 
last T-P tests. 6KA on this night (I for- 
get the date,) was copied solid by dozens 
of amateurs, here. Must have been a 
freak night for him and yet I did not 
get more than one other “Yank” that night. 
Well, I won’t make you waste any more 
time reading this stuff, so will QRT wish- 
ing QST (the best in the world) more 
and more success, and my congrats to 
those American hams who drop their sigs 

into this country. 
—Len. F. 


Ball, z3AF. 


Let’s Reduce QRM 


Ann Arbor, Mich. 
Editor, QST: 

The achievements of amateur radio, such 
as the bridging of the Atlantic and Pacific 
on the low power we use, reflect most fav- 
orably upon us; but when we realize that 
the very stations that bridge six thousand 
miles of the Pacific find it hard to bridge 
the country, the efficiency of our means 
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of communication does not seem so great. 

The greatest obstacle to DX work seems 
to be the jammed condition of the air 
around 200 meters, and the failure of most 
of our receivers to tune much below that. 
A few minutes listening will convince any- 
one that much of the 200 meter QRM is 
unnecessary. One will hear about one 
third of the stations CQ-ing, many answer- 
ing CQ’s, and the all too small remainder 
in actual communication with each other. 
And then his conviction is cinched when 
he answers a long CQ and listens for his 
call, only to hear the same station stage 
another long CQ call. 

One cause of the excessive QRM seems 
to be that for the great majority of the 
amateurs the ratio of sending to listening 
is too great. Many CQ’s are five minutes 
long, and the period of listening follow- 
ing them, about one minute. It may be 
suggested that we overcome this by mak- 
ing the period of listening correspond- 
ingly greater. 

The fellow who calls a long CQ proba- 
bly thinks that he is more likely to get 
an answer to the long call, but in reason- 
ing thus he fails to take into account the 
fact that someone hearing the first part 
of his CQ will get disgusted after a minute 
or so and pass on. The op who, realiz- 
ing that fact, still draws out his CQ, is 
as much of a QSL-card fiend as the one 
I heard this afternoon (call upon request) 
who, after a long CQ, said, “anyone hear- 
ing these sigs pse QSL card.” If he is 
but a QSL card fiend, he might bear in 
mind the fact that any decent op is not 
likely to QSL a station with which he is 
disgusted, even if he does ordinarily QSL 
stations merely received. So the long, 
drawn-out call not only jams the air for 
others, but is not the most desirable for 
the stations wishing to establish communi- 
cation or DX. 

Some have proposed that we abolish the 
use of CQ on the grounds that it was 
not originally intended to get the hard 
usage it now receives. I think that, re- 
gardless of what it was intended for, it 
has a definite place in amateur radio as 
the chief means of establishing communica- 
tion, so I would merely argue (with the 
wouff-hong, if necessary) that we make all 
calling short and to the point, for thus we 
may reduce QRM for others and increase 
the probability of our accomplishing our 
immediate purpose. And one must remem- 
ber that reducing QRM for others encour- 
ages them to do likewise, so a person 
using only short calls is indirectly benefited 
on that score also. 

Another way in which QRM may be re- 
duced is in using more of the wave lengths 
allotted to us. It has been proven time 
and time again that transmission on the 
shorter waves is better than on 200 meters. 
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lo something about it? 
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our tuners and shorten 

If you are using variometers 

r and stator in parallel, 
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our calling and using 

it will send these QRM 

QSY dwn hr C U tr. 
David R. Inglis, 8AGF. 


»wledged Correction 
Avalon, Catalina L., 
California. 


QST I have noted the 

D. Urie, Asst. Director, El- 

He is quite correct. In 

rs at the time I “mixed” 

ingredients. It was to 

n charge of the Uni- 

lifornia’s Eclipse Staff at 

during the eclipse, that 

given, on the mountains, 

put up for that purpose 

l. & Tel. Co. I regret 
ised Mr. Urie unjustly. 
nee Mott, 6XAD-6ZW. 


Co-operation 
Statesville, N. C. 


B.C.L.’s started 
spark. They kept on 
igh I had better investi- 
und that they were hear- 
the power line. I went 
tened on several sets and 
was loudest and then no- 
lineman of the power com- 
ne out and found it just 
the place where the B.C.L. 
| it loudest. It was fixed 
rs are again happy. 
Woodward, 4DQ, O.R.S. 


Bug Sending 


Houston, 


ago the 


Texas. 


ave heard every district 
a general conclusion that 

f the transmitting amateurs 
xes are pretty punk. I am 
egrapher working for the 
and have been listening 
good, poor and indifferent 
past ten years and as a 
nsistently say that I have 
*h poor sending as the boys 
radio. One of the great 
they take the weights or 
it sounds like 


bug so that 
“goat on the tin roof,” 


March, 1924 


it is so fast. Furthermore, a very slowly 
adjusted bug, with the weights near the 
end, will move more business in one hour 
than one with the weights taken off will 
in an hour and a half. I know because 
I have seen it done. In addition a slowly 
adjusted bug will make better characters 
and will “carry” better than a fast one, 
the reason being that a fast bug will not 
enable the sender to make real healthy 
dashes and still keep in harmony with the 
very fast dots. At a distance the sending 
will be very jerky and the receiving oper- 
ator will have to do a lot of guess work; 
and that defeats the purpose of either 
radio or telegraph; whereas a slow but 
steady sender will be a dozen times easier 
on the receiving operator and he will be 
able to make good solid copy for hours 
at a stretch if necessary. 

Furthermore, some of the alleged bug 
senders make a “6” for the letters “th” 
by ramming the first dash right into the 
dots. Then again a “v” will be sent as 
a “4”: “st” a “v’’, ete I could relate the 
horrible combinations I hear without num- 
ber. 

There is nothing prettier than to hear 
a real bug sender, but a poor bug sender 
is worse than the poorest hand sender. 
The latter is preferred because the hand 
sender is not a speed demon and you 
can dope out practically all of it whereas 
with a poor bug sender and a bug geared 
up “ninety to nothing” it is a continual 
guess. But all in all, for radio a hand 
sender is to be given the chair as generally 
he will send clearer cut stuff than the 
man with the bug who does not know 
how to properly use one. 

I feel better now, and hope this criti- 
cism will “go home” with some of the 
boys and that they will slow their “jerked 
lightnings” down and try their level best 
to “make something” out of their send- 
ing. 73. 

(AB). 


-R. K. FitzGibbon, 5ACX 
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WWV SCHEDULES 
(Concluded from page 36) 
can be found in the Bureau of Standards 
Circular No. 92 which may be obtained on 
application from the Bureau of Standards, 
Vashington, D. C. 

All transmission is by “straight” un 
riodulated continuous-wave telegraphy. A 
complete frequency transmission consists of 

general call (i.e... “QST de WWV”), a 
standard frequency dash, and announce- 
ments. The call continues for two minutes, 
including the statement of the frequency, 
(not wave length) being used. The stand 
ard-frequency dash is broken occasionally 
by the signature “WWV” and continues fo1 


about 4 minutes. The “announcement” 


is on the same wave length as the test that 
has just been sent and gives the exact fre- 
quency of the signal, measured while that 


signal was being sent. The next frequency 


is then announced and a 4 minute interval 
follows while adjustments are made. 


Schedule of Frequencies Kilocycles 
(Approximate wave lengths in meters i 
parentheses ) 

Eastern Std. Time March 5 March 2 

11:00 to 11:05 P.M 500 
(600) 
P.M. 600 
(500) 
P.M 700 
(428) 
P.M. 833 1600 
(360) (187) 
.M. 900 1700 
(2 


33) (176) 


.M. 1000 1800 


(300) (167) 

A.M. 1200 1900 
(250) (158) 

.M. 1400 2000 
(214) (150) 





Guaranteed Head - Sets 


“FRED HEADS” are guaran- 
teed radio phones. Yourun 
no risk when you buy them, 
Money back if, after 7 days’ 
trial, you're not satisfied that 
they're the best receivers on 
the market at the price. Why 
not act right now and get a 
pair? It'll mean getting the 
maximum from broadcasting 
from the day you put them 
into use. 


ED-HEAD 
ADIO—— 
JECEIVERS 


NOW READY 
The new "24 Model F The new “‘Red-Head”’ Jr. 
Per Pair Per Pair 
36. 50 Complete $5.00 Complete 
“Red-Heads” sent prepaid on receipt of price if 
you are unable to get them at your dealer's 


The NEWMAN-STERN COMPANY 


Dept. Q 8 Newman-Stern Bldg. Clevelanc: 














- ONE | 
CONTROL 
ONLY 
Makes it 
Most Simple 
to Operate 


BRISTOL 
SINGLE CONTROL 
RADIO RECEIVER 


(Non-Regenerative) 





Using Grimes 
Inverse Duplex System 


SIMPLICITY OF OPERATION is the 
outstanding feature of this Receiving 
Set. One Control Dial includes every 
adjustment. To tune in turn this Dial. 
A station once located can always be 
brought in again at the same setting. 


NOT CONFINED TO LOCAL BROAD- 
CASTING—this four-tube set has pow 
er equal to six. Because the Grimes 
Inverse Duplex System utilizes the first 
two tubes for both Radio and Audio 
Amplification. 


FULLY EQUIPPED FOR LOUD 
SPEAKER—no additional amplification 
is necessary—the patented Bristol One 
Stage Power Amplifier is incorporated 
as the last stage of amplification. 


ANTENNA OR LOOP—either may be 
used to suit conditions. 


SOLID MAHOGANY CASE with wal- 
nut finish encloses the complete Re- 
ceiving Set. It is a beautiful piece of 
furniture fully in keeping with the most 
luxurious room. 


The price—Bristol Single Control Radio 
Receiver, $190.00. 


Ask for copy of Bulletin AX-3013 de 
scribing this set. 


THE BRISTOL COMPANY 
WATERBURY, CONNECTICUT 
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RD DISTRICT GANG VA 


. Msp CLL — pe" CONV TION 


ALL SET, fellows, for another of those big get- 
together A.R.R.L. Conventions the Third pulls 
off every year, with eats and talks and trips 
sock-chewing to keep a hosiery factory humping. 
Look e good things in store for the lucky ham or hamlet that 
Save he pennies and comes to Philadelphia; it’s going to be the 
bigg: idio hamfest ever staged in the Third District and that’s 
Savi! { 
DATES AND THINGS 


(Put them on your calendar in red) 
24, 25 and 26. (Easter Week—no school). 
Adelphia, 13th & Chestnut Sts., Philadelphia. 
riday April 25. Lots of eats and few speeches. 


‘ Initiation! The final destination of every League member. 


ADDITIONAL ATTRACTIONS 
ed ham transmitter will be at the hotel. 3DRC (3rd District 
nvention) will be in operation day and night for the gang to 
We'll say it will!) 
teresting ham stations, broadcast stations and to Centrai 
1, birthplace of radio and site of Benjamin Franklin’s kite 


meetings, contests, exhibits, speeches from WOO, and lots 
meet other hams and get QSO. BYOW (Bring Your Old 


PLEASE 


eservations early. It assures you a place and is a big help 
ingements Committee. Banquet ticket $5.00 includes every- 
W ouff-Hong Initiation. Just drop a line to: 


TOM APPLEBY, Business Manager 
708 Harrison Bldg., Phila. 


and say; 


“I'LL BE THERE WITH BELLS, OM!” 
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A Handy Booklet 


for every Radio Fan 


HE STATIONS you hear—who are they? 
Where are they? Who operates them? 
What are their wave lengths? 


This new Burgess Index of Broadcasting Sta- 
tions, Record and Atlas answers those questions. 
It contains in part, a revised list of every broad- 
casting station in America. There are maps of 
the United States, Canada and the World, 
together with accurate charts showing time 
divisions of the world. 


Keep a record of every station 
tuned in 


Several pages of this booklet are devoted to 
to space for a record of the stations you tune 
in, the date, call number, location, time, dis- 


Bri n 5s it tance and dial positions. There’s a lot of 
satisfaction in looking over a long list of sta- 
tions brought in and showing your friends 
what a great little set you have. 


Mail this someon The size is handy—The price is handy 
NOW! This booklet fits the pocket — takes up little 


No more than three copies table space and the information you want is easy 
will be sold to one person eg | sa di This f h 

for our first edition is tO fin t only costs a dime. 1S orty-eig t page 
limited. Index and Atlas was compiled to sell for 25c 
Sendusyourdealer’sname but in keeping with our po icy of furthering the 
and ten cents and we will jnterests of radio enthusiasts, we are glad to dis- 
send your copy ofthenew tribute these booklets at cost. We believe you 


f - 
Burgess Index of Broad will be glad you secured your copy. 


casting Stations, Record 
BURGESS BATTERY COMPANY 


and Atlas at once. 
Encineers - DRY BATTERIES - Manuracturers 
FLASHLIGHT - RADIO - IGNITION - TELEPHONE 





Burgess Battery Company, 
105 Washington St., Madison, Wisconsin Sanenar 20.80 Gomce: Manas Tenet Guee.. Gueate 


Enclosed is cents for which send me ‘ LABORATORIES AND WORKS: MADISON. WISCONSIN 
copies of the new Burgess Index and Broa BRANCHES 
casting Stations een vees eeaven eanens errs mrnecarenis 
Name WASHINGTON ? G ou's EW ORLEANS 
Street IN CANADA 
City ~ PLANTS. NIAGARA FALLS ANDO WINNIPEG 


Dealer's Name BRANCH TOROW mONTREA st. sone 
Street elias 
City 5 
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Eveready gives you the right battery 
for every radio use! 


ACH Eveready Radio Battery represents thirty years of 
battery building experience. Each Eveready Battery repre- 
‘nts millions of dollars invested in men, methods and machinery. 
Overseeing Eveready production is the greatest battery labora- 
tory known to science, where every particle of raw material is 
required to pass Eveready’s exacting tests. To insure Eveready 
erviceability, batches of Eveready Batteries are constantly 
eing set aside for performance tests. And, finally, daily ship- 
ments keep dealers supplied with fresh 
Eveready Batteries, packed full of power. 
To be certain of battery satisfaction, 
insist on Eveready Radio Batteries —they 

last longer. 


NATIONAL CARBON COMPANY, Inc 
New York San Francisco 
Headquarter + Radio Battery Informa 
CANADIAN NATIONAL CARBON CO., Limited 
Factory and Offices: Toront ) ) 


Informative and money-saving book'ets on radio b atter 
su have any radio battery problems, write to G. C 
Biviai m, National Carbon Co., Inc., 124 Thompson Ave., I 


} ’ 
ru 
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;rTHINGS YOU S8BHBOULON’ TF 


EVEREADY 


Radio Batteries 


-they last longer 


The radio dry cell triumphant 


For economical, satisfactory radio, light the fila- at 
ments of your dry cell tubes with the Eveready Rh “iu cso co 
Dry Cell Radio “A” Battery. Will unfailingly out- Bioww 

last any other at % ampere current. Full instruc- 

tions for getting this Economical Eighth, on labels 

and in our booklets. This battery will exceed your 

expectations in economy and performance. 


Equal to all demands 


Power flows from your “B” Battery, power that gives life 
to your head-phones or loud speaker. Some tubes draw 
more “B” Battery current than others, but whatever the 
tube or tubes you use, Eveready “B” Batteries will give 
you maximum results. Eveready “B” Batteries are made 
in six sizes, for all possible uses. Always use the biggest 
possible battery, for it contains more energy in proportion 
to cost, and lasts longer. Where table space is limited, 
use the compact vertical 22'’2-volt ““B” Battery No. 764. 
Its power is packed in small space. 


This battery is a wonder worker 


Eveready s biggest contribution to economical and 
more satisfying radio is the Eveready ““C” Battery, 
a triple-use, universal battery. It will make the 
loud speaker respond with a new fullness and 
naturalness of tone, and save much money by 
making the ““B” Battery last still longer. Connect 
it with the grids of audio frequency amplifiers and 
notice the big difference. in also be used as an 
“A Battery for 199-type Sit 
“B” Battery | rr. . Eve 


r No. 771 
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Thre: rosley Radio Receivers were 
unknow The Crosley Radio Corpora- 
tion i nanufacturer of radio re- 
ceiver In every part of the 
United y users are enjoying the 
beautif useful lectures and valu- 
able new ley instruments unfailingly 
bring ir listant points desired. 

Real Mer rate prices has brought about 
this Cr rity. Crosley engineers have 
continua! abreast and perhaps a little 
ahead of advancement that radio has 
made. 
We firm 
are the 


BOOM! BOOM! 


the natives of Africa 
of fifty or sixty miles 
men leaving one village 
weird Boom! Boom! of 
ravelers with their porters 
journey, knowing that 
ted at the next village. 
rude method of sending 
modern, useful, pleasure- 
very backward it seems 
rapid strides made in 
just a few years time 
Crosley story. 


us 


the 
in 


that Crosley Radio Receivers 
have ever been offered to the 


n Crosley Radio Apparatus. 
by Geed Dealers Everywhere. 


AN Drum lalk of TODAY 


Uv 
Following is a List of wa 
the Most Popular Cros- ‘S 
ley Receiving Sets With 5 
Their Prices 
Crosley Type V (formerly Ace) 
one tube regenerative. $16.00 
Crosley Type 3-B (formerly Ace) 
three tube regenerative. . . $42.00 
crosley Type 3-C (formerly Ace) 
consolette model $110.00 
Crosley Model VI, two tube incor 
poratin — fy —y~* . $24.00 
Crosley Mode -J, four tube, incor- 
porating ie frequency. . $55.00 
Crosley Model X-L, four tube Con- 
solette 
The Crosley regenerative receivers 
formerly called Ace, listed above 
are licensed under the Armstrong 
U. S. Patent No. 1,118,149. 


The Crosley Radio Corpor- 
ation owns and operates 


Broadcasting Station WLW 


ecROSLEY 
Better -Cost Less 
Radio Products 


Crosley Model X-J $55.00 


A 4 tube radio frequency set combining 
> one stage of Tuned Radio Frequency 
> Amplification, a Detector, and two 

stages of Audio Frequency Amplification 
jack to plug in on three 


" a 


. A j i tubes for head phones, 
the four tubes being otherwise connected to the loud 
speaker, new Crosley multistat, universal rheostats 


Radio 


“rosley, Jr. 9 


Corporation 


President 


rmerly 


quipment Co. and Crosley 
facturing Co. 


Cincinnati, Ohio 


for all makes of tubes for dry cells or storage bat- 
teries, new condenser with molded plates, filament 
switch and other refinements add to its performance 
and beauty. 
We believe that for 
cannot be equalled. 
Cost of necessary accessories 
MAIL THIS COUPON TODAY 
The Crosley Radio Corporation, 
318 Alfred Street, Cincinnati, Ohio 
Gentlemen :—Please mail me free of charge your 
complete catalog of Crosley instruments and parts. 


bringing in distant stations it 


from $40.00 up. 


<= 


Name 
Address 
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Here is the Man--Here is the Receiver 


The amazing story of continued communication with the MacMillan Expedi- 
tion, on the Steamer Bowdoin—frozen in somewhere near the North Pole— 
and with other distant points is here told by Mr. Len Weeks, Radio 9DKB, 


Minot, N. D. 


December 30, 1923. 
“IT submit the following ac- 
count of the use of the 
Ace Type 3B and the Ace 
Type V radio receivers for 
DX work, especially with 
WNP. 
“Using the Ace Type 3B 
or Type V have heard the 
schooner “Bowdoin” radio 
WNP a total of seventeen 
times during November 
and December. On thirteen 
of these occasions commu- 
nication was established. 
Thirty-four messages total- 
ing several thousand words 
were received from the 
Bowdoin, including a 1500 
word press dispatch, taken in 3 hours and 30 
minutes. Twenty-two messages were sent to 
MacMillan and members of the crew. The 
greatest length of time between communica- 
tion was nine days, of which four were 
spent away from the station. Signals were 
unusually readable and often uncomfortably 
loud on two steps. 
“During the month of December Canadian 
9BP, Jack Barnsley, has been on a vacation. 
During this time my station has been the 
main, but not the only, link between the 
North Greenland expedition and the United 
States. Most of the credit for this is due 
to the fine control of regeneration and ease 
of adjustment on the Ace. sets. Having a 





wave length range that 
completely covers the ama- 
teur band, it was easy to 
quickly shift wave length 
in order to avoid inter- 
ference. 
“In addition to the above 
reception, 7AHB in Alaska 
and 6CEU in Hawaii have 
been copied several times. 
Of course stations on both 
the east and west coast are 
heard every night. It is 
nothing unusu to copy 
stations from every district 
in a night’s work. I have 
discarded a higher priced 
three circuit set for I hon- 
estly believe that the ACE 
sets give greater receiving range both in 
miles and kilocycles.” 


January 5, 1924. 


“Last night my second operator, Homer Sten- 
erson, a man comparatively inexperienced in 
amateur work, successfully established com- 
munication with WNP, giving him a mes- 
sage and getting an acknowledgment. Many 
people seem to think that the results are 
due to expert manipulation. This is not the 
case, for on several occasions I have had 
other amateurs listening for WNP while I 
took a much needed sleep. Nearly always 
they were able to pick him up and hold him 
till I got on the job.” 


The above communications are merely samples of the continued proofs, vol- 
untarily sent us of the superiority of Crosley Instruments. 

We believe that for bringing in distant stations they cannot be equaled. And 
the prices are Remarkably Low. 


The ACE TYPE V—$16.00 


The ACE TYPE 3-B—$42.00 


Write for Complete Catalog 


THE CROSLEY RADIO CORPORATION 


Powel Crosley. ]r., President 


Formerly 


The Precision Equipment Company and Crosley Manufacturing Company 


318 ALFRED STREET 


CINCINNATI, OHIO 


The Ace Receivers mentioned above are now known as Crosley Receivers 
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NEW ISSUE 
NOW READY 


A complete revised list of all Telephone Broadcasting Stations 
howing Call letters, wave lengths, kilocycles, class, schedules, 
time these schedules are based on and staticn slogan. Also listed 
by states in case you miss the call letters 
All American, Canadian, English, French, and Australian Ama 
teur and experimental stations with complete American Radic 
Relay League Directcry. Also Canadian Broadcasting Staticns 
Complete list of Commercial ship and land Stations of the United 
States. High Power Land stations of every country in the world. 
How to build the new Regenerative Super Heterodyne,” by 
Lawrence M. Cockaday. Also suggestions for the beginners. 
Graphic illustrations of all the latest hookups with construction 
and operating data shown in such a way that anyone can build 
their favorite set 
Maps, icg sheets, blank recording map, distance chart, kilocycle- 
neter-table, Continental code and other items too numerous to 


mention 
ALL FOR 
ONLY .. 50c 


Add parcel postage as follows. West of Denver to Salt Lake City, i? 
Wer of Salt Lake City, Sc All other American poms, i5c. Canada 
and toreign countries, 25c 

lf you are interested in a monthly service, send us $1.50 and we will mani 
you each month a list of all the changes mm Amateur and broadcasting 
Stations until the new issue comes out next October 

Make sure that you will get the next issue promptly by mailing us $1.26 
for one year’s subscription. This mcludes parce! postage 

Dealers write for our guaranteed olan of sale 


CITIZEN’S RADIO SERVICE BUREAL 
508 South Dearborn Street CHICAGO, IL} 


Departmen HK 
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A new world of entertainment 


Tungar is one of 
the many scientific 
achievements con- 
tributed by the G-E 
Research Laborato- 
ries toward the won- 
derful development of 
electricity in America. 


Tungar Battery Charger op- 
erateson Alternating Current 
Prices, east of the Rockies 
(60 cycle Outfits)}—2 ampere 
complete, $18.00; 
complete, $28.00. 
attachment for charging 12 oF 
24 cell “'B’’ Storage Battery 
$3.00. Spex ial attachment for 
charging 2 or 4 volt “A” 
Storage Battery $1.25. Both 
attachments fit either Tungar. 





—when the radio battery is fully 
charged ready to receive choice 
programs. So it’s up to you to 
keep the battery full-powered with 
the Tungar. It recharges the stor- 
age battery overnight from the 
house current. 


The Tungar is equally good for 
your radio or auto battery—saves 


money on every charge. The re- 
sult is longer battery life and more 
“pep”—plus convenience. 


Sold by Electrical, Auto-accessory 
and Radio dealers. 


Tungar—a registered trade mark—is found only 
on the genuine. Look for it on the name plate. 


Merchandise Department 


General Electric Company 
Bridgeport, Connecticut 


GENERAL ELECTRIC 


48E-8 
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itely guarantee you the lowest phase angle difference, the 
ectric constant, the highest resistivity, and supreme moist- 
ind acid repelling properties. 

en stock sizes in black and mahoganite. 


x 14 24 x 18 
x 21 12 48 
x 10% 18 x 14 
x 9 14 x 24 
x 14 10 


These leading manufacturers of CONDENSERS adopted 
RADION ENDS 


Amsco Products, Inc. Jewett Mfg. Corp. 
Commercial Screw Machine 

Prod. Co. . 
Elgin Tool Works Inc. Pacent Electric Co. 
Freed Eiseman Radio Corp. 
General Radio Co. Superior Instrument Co. 


Heath Radio & Elec. Mfg. Co. 


RADION is the best possible insulation against current losses 
requency reception. 


AMERICAN HARD RUBBER COMPANY 
11 MERCER STREET, NEW YORK, 
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NOT CLAIMS — 
JUST FACTS! 


THORDARSON 
Super 
Transformers 


AUDIO 
FREQUENCY 


342 to 1 RATIO....... $4.00 
6 to 1 RATIO 


Every manufacturer claims that his product is the “best” in the world. But 
the quality of scientific apparatus is not a matter of claims and opinions, but of 
facts. 

CUTTING & WASHINGTON 
KENNEDY 
ZENITH 
are names that rank supreme in the receiving set world. The superiority of their 
apparatus does not depend on opinion, but is the result of careful construction and 
scientific selection of parts. All three use the Thordarson Super Audio Frequency 
Amplifying Transformer, for, after exhaustive tests, it was found to be the most 
in keeping with the high quality of their sets. 
AMATEURS READ THIS 


McMillan, preparing for his North Pole expedition, sought the most efficient and 
durable radio equipment obtainable. His engineers specified Thordarson transmis- 
sion equipment because Thordarson can be relied upon for serviceable distant trans- 


mission. 
When selecting your apparatus bear in mind the choice of these experts. 


HORDARSON 


ELECTRIC MFG. CO. 


CHICAGO — ILLINOIS 
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a &-8S CO °R 


,erators — Motors — Dynamotors — Motor-Generators 
Stand Supreme in Wireless Field 


This ecial 4 Unit Set made for Wis. Dept. of Markets—the largest Broadcasting 
Stat » existence. A 10 H.P. Motor—two 1000 V., 2000 W. Generators to operate 
im se reducing 2000V. and 4000 W. and one 12 V. 2000 W. Filament current 
Generator 

SEN /R BULLETIN 237A listing over 200 combinations. We design and develop 
Spe Apparatus for Special Purposes. 


TERY CHARGER ay = 
Sizes with or with- DYNAMOTOR 


yut panels Sizes to fit all requirements. 


SOLD BY PRINCIPAL DEALERS EVERYWHERE 


ELECTRIC SPECIALTY COMPANY 
225 ith Street, Stamford, Conn., U.S.A. 


Pioneers in developing High Voltage Apparatus 














Stromberg Carlson 


RADIO HEAD SETS 
are built to give lasting service and satisfaction. The are equipped with 
Powerful Magnets which are necessary for sensitivity : nd olume and 
true tonal quality: also Layer Wound and Layer Insulated Coils which 
stand up under the high plate voltaces now prevalent for loud speaker 
hook-ups 
Other distinguishing features of Stromberg-Car! 
rh eiver are lanced a 
oth ears get the message 
The ear caps cover the ears 
side noises. 
The adjustment rod _ telescopes 
ymfortably on any hea 
Send for booklet 1029Q.8.T 
nore about these superior headset 
Seld by dealers cvervwlere 
STROMBERG-CARLSON 


TELEPHONE MFG. CO. 


1060 University Avenue, Rochester, N. Y. 
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Successful 


Transatlantics 


Amateur Radio Station 1IANA 
Chathamport, Mass. 
Jan. 16th, 1924 





General Radio Company, 
Cambridge, Mass. 


Gentlemen, 


I wish to present a testimonial for your type 247 Condenser, 
which deserves recognition as being one of the best. 


During the recent transatlantic test just completed, twenty-seven 
European amateur stations were copied at LANA. The tuner used was 
a simple regenerative outfit using one .0005 G. R. Co., type 247 Con- 
denser. 


The signals from F8AB, Nice, France were copied every night on 
a wavelength of 110 meters. Only an efficient condenser would permit 


of this. 





Yours very truly, 


R. B. Bourne. 


General Radio Condensers are the result of over a decade of engi- 
neering research and design. 
Send for descr_ption in free Radio Bulletin 916-Q 


GENERAL RADIO CO. 


Manufacturers of 


ELECTRICAL AND LABORATORY APPARATUS 
wong Massachusetts Avenue and Windsor Sts. 


COSY CAMBRIDGE, MASS. 
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i TS STE TTT 
Our Readers Who Are Not A.R.R.L. Members 


you like to become a member of the American Radio 
ie? We need you in this big organization of radio ama- 
nly national amateur association that does things. From 
x of OST you have gained a knowledge of the nature of the 
what it does, and you have read of its purposes as set forth 
f every issue. We would like to have you become a full- 
mber and add your strength to ours in the things we 
iking for Amateur Radio, and incidentally you will have 
rship edition of OST delivered at your door each month. 

application form is printed below—clip it out and mail 





1924 


» Relay League, 
rd, Conn. 


enuinely interested in Amateur Radio, I hereby apply for membership 
Radio Relay League, and enclose $2 in payment for one year’s dues. 
to receive QST for the same period. Please begin my subscription 
issue. Mail my Certificate of Membership 


the following name and address. 


any 
r’s license, if any scnaneatied 


f which a member... i 5 allies 
a friend who is also interested in Amateur Radio, whose name you might 


nay write to him too about the League?_ ail 


Thanks. 





SEXTON CONDENSERS 
Double Knob Vernier 

Most Compact Vernier Condenser Built. 

Furnished with 3 inch Black Bakelite 

Dial. Separate Button for Vernier Con- 

trol. Ball Thrust Bearing Insures Per- 

fect Action. 

Also Made in Balanced Types 
with Half-Capacity Switch 
Write for literature and name of 

nearest distributor. 


The Hartford Instrument Co. 
308 Pearl St., Hartford, Conn. 
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How many amateurs 
hear you? 


When the amateurs start matching lists 
how many have your call number ? 


D° the radio amateurs in far-off 
cities know you, or are you heard 
only in the near-by towns: The 
difference between long range and 
short range is usually in the quality 
of the apparatus used. 

How to increase your range 
“T #0 sANDs of radio amateurs are 

using Acme apparatus to in- 
crease the efficiency of their sets. 
One enthusiastic Acme booster 
writes 

“I am pleased to inform you that 
due to the excellent performance of 
your products, I was able to have 
signals from my station heard in 
Orleans, France. 


“In my equipment, I am using 
one of your 600 watt power trans- 
formers, unmounted type, to sup- 
ply plate and filament current; the 
plate supply, 1000 volts, being recti- 
fied by a 48 jar chemical rectifier, 
and filtered by 8 Mfds. of filte: 
condenser and two of your 500 MA 
single 1% henry choke coils. Us- 
ing Hartley oscillating circuit the 
antenna current was about 5 Ther- 
mo Couple Amperes.” 


The booklets mentioned in the 
coupon describe our apparatus in 
detail. Mail your coupon today 
and increase your range. 


ACME APPARATUS COMPANY, Dept. 36, Cambridge, Mass, 


Acme Apparatus Company, 
Dept. 36, Cambridge, Mass. 


Gentlemen: Kindly 
catalog of: 


[]Transmitting Apparatus 
[]Receiving Apparatus 


send me your latest 





[]Booklet on Amplification without dis- 
tortion (Enclose 10¢) 


ACME 


fransmission 


ALWAYS MENTION QST WHEN WRITING TO ADVERTISERS 














Ele 





New! Double Range Portable 
VOLTMETER 


The voltmeter you need Locates trouble instan‘ ly Eliminates 


guessing. Accurately measures fi'ament, piate and erd voitages 
lengthens tube life. A high 
resistance, double range, port- 
ab‘'e voltmeter with ranges ef 
‘4 and 150 volts. 


Write today. If your dealer 


cannot supply you, we will @H 
your order direct. 


WESTON 


INSTANT CHANGE 
PLUG 


Takes 2 seconds. Perfect ceon- 
tact. No tools. $1 everywhere. 
Step in and get one today. 


e voltmeter by WESTON ELECTRICAL INSTRUMENT CoO., 
neer tnetrumeat 


4 merica. 158 Weston Ave., Newark, N. J. 


’ 


VES TON 


| 
| 


STANDARD - The World Over 





WE REPAIR THE FOLLOWING 


RADIO TUBES 


and Guarantee Them 
. $3.00 DV-GA .... 
3.00 UV-199 
2.75 C-299 eee 
3.00 UV-201A . 
2.75 C-30O1A 
3.00 Marconi 
3.00 Moorhead : . 
3.00 6 v. Plain Detector 
: ah ae 6 v. Plain Amplifier 
Mail Orders solicited and promptly attended to. 
Dealers and Agents write for Special Discount 


H. & H. RADIO CO. 


P. O. BOX 22-W 
CLINTON HILL STA., NEWARK, N. J. 


w 


ww wo wwe ww 
8a8833388 














LONG AND SKINNY INSULATOR 18 INCHES BETWEEN WIRE HOLES 


= a Seiad 


Highly vitrified high tension white glazed porcelain, strength 1500 Ibs.. 
r More ONE DOLLAR EACH Express C.O.D. 


RE FIRE RADIO LABORATORY MACOMB, ILL. 
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The 
CLEAR 
Loud Speaker! 


IE Herald, like other good musical instru- 
ments, improves with age because of ite 
aminated core, mica diaphragm and perma- 
nent magnet. It stands up under power 
without ratt'ing. The adjustable diaphragm 

possible to get the most out of a 
Height 30 inches. 6-foot cord. 


through the clear Herald! Just 
you were dining in a famous restaurant 


its orchestra were playing beside you. 


OW near the music sounds when it com ie 


That’s the effect the Herald always gives 
ibsolute clearness. Because it is free from 
ill blast and blurr. Whether the number be 


nusic, lecture or news, the clear H 


Slightly more on Pacific Coast 
a Write for folder and en- 


aler’s name. 


aithful to the performer. 


HERALD ELECTRIC CO., In-., 113 Fourth Avenue, New York 


ADVERTISERS 69 
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MUSR 
REC ERS 


\R STYLE OF RADIO TILL FURTHER beyond the ac- 

xo bounds of radio recep- 
ESPECIALLY FOR RE- tion, this long-range Mu-Rap 
Receiver, MA-15,has extended 


LEG ROOM. - E . : 
the domain of radio entertain- 


ABINET IS ON RIGHT IN- ant 
F LEFT AS SHOWN IN ment. To the easy operation 
and high selectivity of the 
ONS Mu-Rap design, is added a 


ed mahogany or golden oak still greater mastery of illimit- 


top 20 x 34 inches. able spaces together with pure, 
k, size 4 x 10 x 18 inches. clear loud speaker volume. 
size 17 x 14 x 16 inches. All this with only a handy 2 
PRICE foot loop! The standard 


lable _ $18.00 Mu-Rap circuit of proven per- 

1 to east of Miss. river. . . 
states freight prepaid, $20.00 formance—two stages of audio 
a very handsome piece of and three stages of radio fre- 


ghing, crated 85 lbs. We quency amplification with de- 
ur own factory in large 
ell direct to you at a smal] tector. Adam Brown, hand- 
rubbed finish mahogany cabi- 
DIO CABINETS. net with voltmeter for quick 
high-grade in every re- reading of “A” and “B” bat- 
not to be classed with the ‘= 
stained cabinets with which tery conditions. 
flooded. 
ed tops, tops spleined to 
rubbed dark red mahog- . 
Guaranteed range with 


ES AND PRICES 2 foot loop—1000 miles 
ix 10 deep $3.00 
x 10 3.25 
10 3.50 
10 3.75 
10 4.50 
east of Miss. river. 
tates add 25 cents each. 
COMPANY ALL ORDERS. 


salagg Mu-Rap LaABoraATOoRIES, INC. | 


'THERN TOY CO., Inc. 804 Firtn Ave. AsBury Park. New Jersey 
NORTH CAROLINA 














— 
ALWAYS MENTION QST WHEN WRITING TO ADVERTISERS 








How turning this Knob 
_s more stations 


Wave length-Meters 


Tests made by the Radi 
Frequency Laboratories Inc 


er dk 


BALLANTINE 





VARIOTRANSFORMER 


ERE’S evidence that the tun- 

ing dial of a Ballantine 
Variable R. F. Transformer gives 
superior results. The light line 
curves (plotted from careful ex- 
periment) show you that fixed 
transformers.do not give satisfac- 
tory amplification for many of the 
important stations. Why? Because 
the fixed windings are out of tune. 


Here’s an assembly ready te 
hook into your present set — 
tube or crystal. 

Complete radio frequency 


amplifier unit with socket ® 15-2 00 
and rheostat . 


Transformer sate for $oe 
panel or base R 


At dealers or postpaid 


With Ballantine instruments 
you can accurately tune every- 
thing from 200 to 600 meters— 
by merely turning the knob. This 
adjusts the windings to the wave 
length of the station wanted. 


Get Stations You’ve 
Never Had 


Perfect shielding and pig-tail 
connections assure clear tones. 
Then, by keeping amplification 
uniformly high throughout the 
broadcast range, you get all there 
is within reach of your set. 


Send for This Booklet 


‘‘Radio Frequency Amplification with 
the Ballantine Variotransformer,’’ 25 
pages of practical interest. Mailed te 
Radio experimenters upon request. 


BOONTON KUEEER Mire. Co, 
Pioneers in Bakelite Moulding 


124 Fanny Road, Boonton, N. J. 
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‘T GRID LEAK Start sight 
BEFORE TUNING Durham 


‘re in the middle of a message 
your grid leak. Set the DUR- 
you start. Just a touch one 
oscillation start or stop 
“plop.” Once set, your DUR- 
lefinite service on C.W. or othe: 
you tune another single time, 
riable Grid Leak. 
ice of Mountings 
ised on grid condensers having 
way is to run direct from grid 
RHAM base as shown here. At dealers 
gives more details or sent 
‘rom dealer or write postpaid - 
ction Guaranteed receipt of price 


Durham Variables—75c 


No. 100 —1,000 ohms to 0.1 megohms 

No. 101 0.1 megohms to 5S megohms 

No. 101A—5 megohms to 10 megohms 
Manufactured hv 


DURHAM & CO., Inc. 
1936 Market St., Philadelphia 


Dealers: A. R. R. L. Members are never complete- 
ly happy unless they’re talking “shop” And 
DURHAM Variables often come in for favorable 
comment Try them yourself They “tune” well 
on the cash register 























1.R.R.L Members -- What about your friends ? 


st have a friend or two who ought to be members of our 
aren't. Will you give us their nares, so that we may 
m and tell them about the League and bring them in with 
us? The A.R.R.L. needs every eligible radio enthusiast 
anks, and you will be doing your part to help bring this 
ecommending some friends to us. Many thanks. 


| 


y 


Relay League, 


propos 


sta te 


»uld make good members. Please 
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oto 


“Built First to Last “ 








= 


Follow the Lead of Experts 
for Assured Results in Radio 


You do not find the experienced radio experimenter taking chances with 
nondescript parts. He has long since learned the lesson of time and 
temper wasted. He knows the A. B. C. of radio—“Always Buy Coto”— 
and he will tell you it is a mighty good rule. 


Praises from all Quarters Greet the 
Coto Compact Variometer 


Amateurs, Experimenters and Beginners all 

write us their stories of success with this re- 
markable new Variometer. Stator 
coils are honeycomb wound. Rotor 
is connected with pigtails to avoid 
“clicky” contacts. Tuning is even 
ofer all broadcasting wave lengths. 
Quality second to none at a popular 

Range is price. $5. 

gg Ne Write for Folders 

Write us for folder describing all 

Coto Radio apparatus. Enclose name 


and address of your dealer and list 
Read Carefully Our of parts you need. We will see that 


GUARANTEE he supplies you without delay. 


Coto Apparatus is designed and 
made to give the best possible re- 
sults in standard radio circuits. 

Its national reputation for excel- 
lence is based on good honest per- 
formance under all conditions. 

So we guarantee each Coto Radio 
Part to the limit, authorizing all 
dealers to replace without question Refinement in 

for any defect. Radio and Audio Ausolifieation 


s assured by use of Coto Tapped 

COTO-COIL CO Ridio Frequency Amplifying Trans- 

*9 formers (Type 5000A) at $7.50 and 

87 Willard Ave., Providence, R. I. Coto Compact Audio Frequency Am- 

plifying Transformers (Type 4000) 

_Les Angeles, 379 Union League Bldg t $5. The former covers the entire 

Minneapo.is, Gco F. Darling, broadcasting range Diane ‘ 

705 Plymouth Bide. Droadcasting range. Just turn the 

Atlanta, C. P. Atkinson, Atlanta Trust Co. Bldg switch, The latter is 5 to 1 ratio of 

best shell type, remarkably efficient 
nd true in tone. 


SN 

















Canada, Perkins Electric Co., Ltd. 
Montreal Toronto Winnipeg 


TAHITI TI Te RRRARWR 
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Murdock 
Radio Phones 


are built, 
not assembled 


M Radio Phones are unsur- 
, acoustical efficiency. 
irs they have been the 
research radio engineers 
riminating amateurs— 
f their sensitiveness, 
volume reproduction. 
ade in a single unit, 
r moulded insulation. 
s fitted by one process 
‘oper place. They are 
gether—thus assuring 
trength, durability and 
service. And the parts 
ut of adjustment. 


You can pay more 
at you can’t get 
better value 


scture has standardized 
a high grade "phone 
Over 1,000,000 users 
Murdock standard of 
as the best measure 
value Get a Murdock 
They are fully 


Plug Jacks for one 


MURDOCK COMPANY 
n Ave., Chelsea, Mass 
Chicago and San Francisco 
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PATTERN No. 096 


RADIO 
TEST SET 


9 This radio test set has been de- 


signed to meet the demands coming 
to us from serious experimenters, 
manufacturers and dealers in radio 
equipment and supplies, for a com- 
plete radio testing outfit. 


While the various ranges of read- 
ings permit making practically 
every test necessary in connection 
with radio receiving sets, it has 
been particularly designed for the 
taking of characteristic curves on 
vacuum tubes, the only extra equip- 
ment required being the batteries. 


The several instruments, any of 
which may be used independently, 
include a 0-1.2 filament ammeter, 
a 0-6 filament voltmeter, a 0-120 
plate voltmeter, a 0-10 plate milli- 
ammeter, and a 10-0-10 grid volt- 
meter. 


Complete With Instructions 
Price, $75.00 
Send for Circalar 


“ORDER FROM DEALER 


JEWELL ELECTRICAL 


INSTRUMENT CO. 
1650 WALNUT ST. 
CHICAGO 











CARDWELL 
CONDENSERS 


Code Capacity Number of List 
Number Plates Prices 
141-B .00025 11 $4.25 
152-B .00035 17 4.75 
123-B 0005 21 5.00 
137-B 001 41 6.00 
*147-B .00043 43 15.00 


*Double spaced, (8000 volt minimum breakdown), Transmitting 
Condenser. 


CARDWELL 


Audio Transformers 


124-B Audio Frequency Transformer, First Stage (ratio approx. 
9 to 1) $5.00 


139-B Audio Frequency Transformers, Second Stage (ratio ap- 
prox. 4.8 to 1) $5.00 


ORDER THRU YOUR LOCAL DEALER 


The Allen D. Cardwell Manufacturing Corporation 
81 Prospect Street, Brooklyn, N. Y. 


} 
} 


| 
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A F iSFORMER 


r hen you ’re near” 
ERSON 
just as clear from afar’”’ 
FFERSON 
right characteristics to meet your 
ement—two radio—six audio fre- 


FFERSON 


company who have specialized in 
than a generation” 


JEFFERSON 


FFERSON is Known Wherever Trans- 


formers are used. 


sur Radio Engineering Department for 
ractive descriptive literatur is also 


RSON ELECTRIC MFG. CO. 


n Street, Chicago 


‘ 


TA 
ER 


LECTRIC 
ING IRON 


tric current with te 
of a writing instru- 


Greater Volume 


A Celoron Radio Panel helps you 
get the best results from your 
instruments. Its high dielectric 
strength gives your set greater vol- 
ume. “heey a bakelite product, 
is approved by the U. S. Navy and 
indestructible all-metal Signal Corps, and used by leading 
ty instrument with a radio set manufacturers. 


-while guarantee. Celoron panels comes in nine standard 


nnot supply you, order sizes, in black, mahogany or oak. Other 
: ae . ; sizes cut to order. Ask your dealer. 
descriptive circular. We ; 
inge for remittance or by DIAMOND STATE FIBRE COMPANY 
Bridgeport, Pennsylvania 


Branches in Principal Cities 
, Mfrs. ‘ew, * NeW YORK Toronto, Canada London, England 
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: bes — 
on 
OTHING about a radio set is so absolutely essential 


o satisfactor iving ( teries. Sustain 
t ctory rece g as good batteries. S ed a 


voltage, slow, even discharge, ample capacity, utmost COUPON 
forinteresting 


quiet, long life—these are important. Don’t be satisfied facts about bat- 


teries. 


with anything less than Westinghouse Radio Storage 
Batteries. They are built to meet the most exacting re- 
quirements of radio bvoadcast transmission and reception. 
And they last! -Thoroughly insulated against current 
leakage. ‘ Easily recharged. A size and type for every 
radio need. 


Westinghouse Gist. Ge Radio Batteries have one-piece clear glass cases, 
with glass cell partitions and high glass plate rests (deep sediment spaces). 
“A” Batteries in 2, 4 and 6 volt sizes. 6-volt size made in rubber-case types too, 
“B” Batteries in 22-volt units—regular and quadruple capacities. “(” Batteries 
in 6-volt units. 


WESTINGHOUSE UNION BATTERY COMPANY, Swissvale, Pa. 


STINGHOUSE 
RADIO 


“A,” “B” and “C” 
BATTERIES 





Westinghouse Unicn Cattery Co. 
Swissvale, Pa. 


Send me Westinghouse Raz 


| 
| Folder A-3-D, 
| 
| 
| 
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« 42. 4a.$ $< : 
ET A BETTER CHANCE 
MAKE, GOOD.» 


—— a oa oe 


AGREE that 
achievement 
supersede oth- 
f jacks; the— 


Shur-Grip 
Jack 


eaf terminals, 
bent to form 
allow use of 
1 wiring, and 
the possibility of 


ulting 


and heavier 
es. Made of 
rass. Best grade 
ite insulation. 
lver contacts. 
ishers on plug 
vide ample 
inel adjustment. 
ird plug will fit, 
VMVar-Co Radio 


ecommended. 


r Experimental 
always at the 
radio amateur. 


Folders 


ribing 


\ 


Radio Products 
Dept. R-S 





= 
—————— 


N-COPELAND CO., 
R. L, U. S. A. 














The Leading Loop Aerial 
With New Dial and Handle 








Pats. Pend. 


Top View of Base 
showing dial. 
loop completely replaces 


The DUO-SPI- 
RAL Loop spans 
the continent on 
a loud speaker 
with many 
types of radio- 
frequency sets. 
Careful tests by 
leading manu- 
facturers and 
radio eng 

have proved its 
superiority. 
Used exclusive- 
ly by the large- 
est manufactu- 
rers of 
frequency sets, 


Adjustment 
made easy 
handsome 


double silk cover- 
ed wire is kept al- 
ware, sone. by 

i en springs. 
The DUO-SPIRAL 


roof antenna and 


ground practically eliminates static. 


24-inch size... .$8.50. 


12-inch size... .$7.50 


(These prices include new dial and handle) 


A New and Superior 
Vernier Control 


TINY TURN makes poss- 
ible an exactness in tun- 
ing never before attained. 
It has a 30 to 1 gear 
ratio instead of only 4 or 
5 to 1 as in the ordinary 
vernier. No lost motion! 
The vernier turns in the 
same directior as dial. It 
can be instant! disen- 
aged, leavin ial free. 
INSTALLED ON ANY SET 
IN 3 MINUTES. Hand- 
some nickel and black 
finish. Packed in indivi- 
vidual containers. We 
furnish counter display 
demonstrating boards. 


Price 75 cents 


Pats. Pend. 
Side View show- 
ing friction drive 
against di 


The above products (folders on request) are 
sold through dealers and jobbers. If your dealer 
cannot supply you, write us direct. 


1311 First Ave., 
Maywood, IIl. 
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OLICTHANN 


OLE K ADHD APPAR AT 
eet 


Unassembled Model KD-50 
Freed-Eisemann Neutrodyne Receiver. 


NOW the opportunity is 
presented to obtain a com- 
plete set of parts, recom- 
mended by the manufac- 
turer, to work with each 
other in building your 
Neutrodyne set. An illus- 
trated 32-page book on 
how to build the Neutro- 
dyne with full-sized dia- 
grams and templates in- 
cluded. 











Complete 


NEUTRODYNE RECEIVER 


NEUTRODYNE has taken the 
country by storm. It is the re- 
markable distance getting, pow- 
erful, non-oscillating and non- 
whistling receiver. 


A 32-page book answers every question. 
The panel is accurately drilled. A base- 
board is furnished; in fact, everything 
down to the very last screw and nut, 
including all necessary parts excepting 
the cabinet. 


Besides the book there is furnished 
schematic blueprints and template for 
drilling the baseboard, also full-size pic- 
torial perspective wiring diagram, so 
that it will hardly be possible for the 
amateur with ordinary care and skill to 
make an error. 


Remember that here are licensed parts 
—not a collection of apparatus trust- 
ing to luck that they will assemble prop- 
erly. Each part is designed and fitted 
to work with each other part in this 
particular set. The instructions are so 
complete and the parts so accurately 
matched that you will be grateful for 
the manner in which we have eliminated 
guess work in the amateur construction 
of this receiver. 

For sale by dealers of the better class through- 
out the country, for amateurs and experimen- 
tal building. Builders are cautioned against 
attempting to build a Neutrodyne Set with 


parts which are not recommended and designed 
by the manufacturer to work with each other. 





With full instructions 


$80 











Dealers Write for Name 
Nearest Distributor. 





Front View KD-50 ~ 
Neutrodyne Being Assembled Radio Dealers. 


fw (nerme Rae ceretarcn 
UCTNSED 6 


— 
82-page illustrated 
book of itnstruc- 
tions on “How to 
Build the Neutro- 
dyne” with full 
size pictorial wir- 
ing diagram and 
full size panel and 
baseboard tem- 
plates, $]. At your 


om. AGA 
Freed-Osemann Nail Corfu YOUN 


Bs SPERRY BUILDING, MANHATTAN BRIDGE PLAZA, BROOKLYN, N. Y. 
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This organization was one of the 
pioneer wholesale distributors of 
radio equipment. They have seen 
hundreds of retailers come and 
go,—they know from experience 
“what and when and how” deal- 
ers can best sell radio supplies 
and enjoy a satisfactory margin 
of profit. 


HOMMEL distributes only recog- 
nized nationally advertised appar- 
atus that is guaranteed by the 
manufacturer,— their dealer dis- 
eounts are very liberal, — their 
stocks are always ample to take 
eare of any requirement, — they 
wholesale exclusively and do not 
eompete with dealers by retailing. 


HOMMEL’S Dealer Service De- 
partment is maintained for your 
benefit,—their experience and ad- 
vice will prove helpful to you i= 
many ways, and this service is 
cheerfully given any time without 
charge. 





to-day, write for the new HOMMEL encyclopedia, 246T—profit by HOM- 
is paying hundreds of other dealers,—why not you? 


iGHOMMEL& CG 


530-534. FERNANDO ST. ——= PITTSBURGH, PENNA 
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“uly POWER 
AMPLIFICATION 


added to your audio frequency amplifier by 
means of All-American Power Amplifying Trans- 
formers, develops—in any good loud speaker— 
the maximum volume with a roundness rich- 
ness, depth and purity of tone positively 
amazing! 

All-American “Push-Pull’ Transformers lead their 
field—just as All-Ameri- 
can Audio and Radio Fre- 
quency Transformers do 
The most widely used, 
most popular transfor- 
mers in the world, 
Standard on the better 

ets. Recommended b y 
all the better dealers. 


Reduced Price 
. Speci ffer! 
a New Bulletin Send be gy a 


= fication diagram - circular 

BUT and book of 22 hook-ups 

reliable Roller-Smith Rauland Mfg. Co. 

et Type A 2 000 Pioneers in the Industry 
$6.00 . athe : 2650 Coyne St. Power Amplifying 

: . : s CHICAGO Transformers (input 
he stuff, local or DX and output) for ‘‘push- 
ir as the chimes. 


Audio Frequency at pull” circuits. Each 
: / . . . ¥ d 

r doesn’t have them COe8, Se8, OUND } Swe 
wl for new Bulletin No. 


AC; 
ROLLER-SMITH COMPANY 
16 Pa Place, New York AMPLIFYING TRANSFORMERS 


5s“ pal cities in U.S. and Canade 5 (Largest Selling Transformers in the World 
Shit! MUL 
80 ALWAYS MENTION QS T WHEN WRITING TO ADVERTISERS 
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THE NATIONAL 
PERFECT VERNIER CONDENSER 


TYPE DX 
TESTS PROVE THIS DESIGN MOST EFFICIENT 


Maximum 
Signal 
Strength 


4+U 


Minimum 


Nit 


\ 


\ 


AN 
18 


We have developed and manufactured condensers for several of 
the best known receiving sets. The requirements have been exacting 
but have been met with well designed units of high quality. Over 
45,000 of our condensers are in daily use. 

In presenting our latest condenser to the readers of this magazine 
we realize that we are approaching a class of purchasers who are most 
discriminating. We feel, however, that the unit justifies careful con- 
sideration. It has been thoroughly tested in competition with several 
of the best makes of condensers and the results obtained show that it 
is equal to the best and far superior to the average. It has an excep- 
tionally low loss and a high ratio of maximum to minimum capacity. 

The Vernier Dial is a great aid in micrometric adjustment. It 
gives a positive reduction in movement with no backlash or lost mo- 
tion and in combination with the condenser produces a unit whose 
“touch” is decidedly smooth in operation and attractive to the user. 

Mechanically and electrically the type DX condenser is as per- 
fect as scientific design and laboratory skill can commercially pro- 
duce. It is guaranteed for one year. 

PRICES 
Type DX 10 Perfect Vernier Condenser (.001 MF) $7.00 
Type DX 5 Perfect Vernier Condenser (.0005 MF) 6.00 
Type DX 3.5 Perfect Vernier Condenser (.00035 MF) 5.75 
Type DX 2.5 Perfect Vernier Condenser (.00025 MF) 


THE NATIONAL COMPANY, Inc. ) 
ENGINEERS & MANUFACTURERS _ | Gentlemen — 
CAMBRIDGE, 39, MASS. l Find enclosed check M.O. for 

ESTABLISHED IN 1914 for Type DX Perfect Vernier Con- 


Gonna Glee. «dco «ve ee eean I am to use it for 
| five days and if not satisfied, I am to return 
If you contemplate purchasing a condenser and it a roe ee —— by Parcels Post in- 

sured, and upon receipt of same you are to re- 
your dealer has no Type DX condenser we make for fund purchase price. 


a limited time, the following offer:— Very truly yours, 


] 
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Radio & Audio Frequency 


TRANSFORMERS 


“The Heant ofa 
Good Receiner” 


[ AMPLIFICATION is 
you secure when you 
Varle Transformer. Radio 
are magnified to the 

t limit without a sign of 
True over the widest 

of frequencies. Special 
showing the hookups for 
circuits, sent upon re- 


hookups and I-L- 
ted Folder TODAY! 


Selle Marle Transformers, or 
for the names of the nearest 


MARLE 
Engineering 


Company 


Orange 
New Jersey 
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NO LOOPS — NO ANTENNA 


The RADIODYNE is ready for operation by 
simply grounding to a water pipe or radiator, 
and throwing a few feet of wire on the floor. 
Uses any standard tubes—dry cell or storage 
battery. Extremely selective. Simple to oper- 
ate—only two controls. 


Stations within a radius of 2000 miles can 
be picked up on the loud speaker; a A wave- 
length from 200 to 700 meters. ou can 
select the best programs on the Radiodyne. 


Price $150.00 


For use in apartments, boats, automobiles, 

railroad trans, etc., the RADIODYNE is en- 

a where other receiving sets would not 
practical. 


When interference, strays, static, etc., make 
other types of reception utterly useless the 
RADIODYNE picks up broadcast programs 
clear and distinctly. 


TO THE A.R.R.L. 

We agpreriite your efforts in boosting W.C. sets and 
are always pleased to furnish full information about 
them to members w have a = yet had the oppor- 
tunity to operate a Radiodyne. e want every mem- 
ber to know the merits of this efficient outfit. 

Jast drop us a line and we will see that 

your enquiry gets prompt attention 


Western Coil and Electrical Co. 
305 Fifth St., Racine, Wis. 


. 
: @ SSS S 
Oo S 
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FRESHMAN 
Variable Grid Lea 


“The Standard Unit for Every Tube Set’’ 


VERY tube and every circuit 





The Freshman Variable Grid Leak is 


require a different grid leak 
resistance. The method employed in the 
Freshman Variable Grid Leak permits 
you to adjust your circuit to any resist- 
ance you wish, from 0 to 10 megohms 


the most compact, the most perfect, the 
most efficient, the most readily adapted 
to all grid circuits,—and the only one 
which is entirely sealed and always re- 
mains unaffected by any climatic con- 





in an unbroken range of 180 degrees. 
The Freshman Variable Grid Leak and 
Condenser combined, takes the place of 
a grid condenser, leak mounting and grid 
leak—and, in addition, permits an ad- 
justment to the correct amount of re- 
sistance. 


ditions. It is the 


ORIGINAL 
VARIABLE ‘GRID LEAK 








Ask your dealer or 

write for our free dealers, 

diagrams of Neutro- 

dyne, Tri-Flex, Kauf- 

man and other good 
circuits. 


At your 


Either Base or Panel Type 
Complete with .00025 or 


otherwise send pur- 

$ chase price and you 

will be supplied with 

.0005 MF. Freshman Con- 1 E further charge. 
denser 


Either type without Condenser. TS ele 
__——l 
h | “FRESHMAN 
. Preshman (o. ine; 
ol Gondenser 


SELECTIVE” 
MERCURY 
VARIABLE 
106 SEVENTH AVENUE 
NEW YORK CITY 























CONDENSER 


$5.00 


$$ ——————— 
® 


PANEL TYPE 
VARIABLE GRID LEAK 
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SIGNAL E*®., 


N ave so much to do with 
g as the Rheostat and 
‘ 


Sig ire quality parts—yet cost 


Pyyee ya 


; 


r before you buy. Your 
glad to show them to you. 


Rheostats 


Vernier - See aD 


$1.30 


. d Vernier Variable Condensers 
ntiometer 80 R 13143 plate 
R 132—2 
R 


13311 - 
ii Prices on Plain Condensers on request. 
- . Write for illustrated 
. ; | so 
i ' eatalog of the Sig- Ss Ske G Ih r // ‘\ | Mas 


al Dace Swcwte. — and General Offices 
1915 Broadway, 
Menominee, Michigan 


Chicago, Cleveland, Minneapolis, Montreal New York, Pittsburgh, 
Louis, San Francisco, Toronto, Philadelphi Los Angeles 
You'll find our local address in your Telephone Directory 























ARE YOU A 1923 MAN? 
IF YOU ARE—GET OUT OF THE RUT 


improved with leaps and bounds since last year—to be a 1923 man is to 
d with last year’s results—Broadcasting and CW will accomplish wonderful 
Fall and Winter and for you to share in these coming successes—both 
id transmitting—you need a good set, made from the latest and most 


narte, 


ROSE RADIO HAS IT ! 
(and I don’t mean maybe) 


Rt )SE RADIO AND ELECTRICAL SUPPLIES 
29 CAMP STREET, __ NEW ORLEANS, LA. 























RADIO PIN—MAP 


4 Canada and West Indies with 
Broadcasting booklet guide. 
‘NS YOU HAVE HEARD WITH 
\LORED MAP-PINS i *T HIS new booklet onthe 


care and operation of 
{ in. mounted on map-pin board. H and 


all broadcasting cities, distance | is now ready. 
time divisions. Guide gives all | ntains 36 pages ofval- 
ations, stations, wave lengths, | | wable information on 
eparately by call signals and radio apparatus. Your 
complete 85c; Map pins, 10¢ per | copy mailed free on ree 
or. At your dealer, or direct. | quest. 


AMERICAN MAP CO. Dag eens 
AKERS PUBLISHERS 


; OF EVERY DESCRIPTION MN 184 West Lake Street oat ent bensenull 
1a =& Seo Dad CHICAGO, ILLINOIS _tmsaeemne 
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RIB 
AIR SPACE 
WIRE 


The Paragon Variometer No. 60 


reduces dielectric losses to the minimum. It is the first vario- 
meter to combine coils surrounded by air with the mechanical 
strength necessary in such an instrument. It has no equal in the 
radio field. 

Both stator and rotor forms are of polished black, moulded 
Condensite, each having 24 narrow raised ribs upon which wind- 
ings are supported, thus practically surrounding them with air. 
This design, the result of eight years’ experience, meets the 
rigid electrical requirements of Paragon Receivers and fulfills 
the high mechanical standards of Paragon parts. Price $5.00. 


Paragon Variocoupler No. 65 


The ultimate in Variocouplers. Coils of double- 
silk covered wire wound on moulded, black 
Condensite tubes with highly polished finish. 
Only multiple turn taps are brought out in 
the primary. Single turn taps and switch for 
same are unnecessary. Is simple to operate and 
insures better reception. Price $3.50. 





Write for Illustrated Catalog of Paragon Radio Parts 


ADAMS-MORGAN CO., 4 Alvin Avenue, Upper Montclair, N. J. 


PARAGON 


Reg. U. S. Pat. Off. 


RADIO PRODUCTS 
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SHORT WAVE WORK 


better insulation nec- 
CHELSEA PARTS 


ls of genuine bakelite 
olor or warp out of 
.lways run true. 
4 and 4 inch. 


four inch dial $0.50 


60 Price $0.75 

FFERS A COMPLETE 
LINE 

vith vernier $8.00 

with Binding Posts $8.00 


lensers with vernier $4 to 
vernier $3 to $4 


transformer $4.50 
lealers or write direct 


CHELSEA RADIO COMPANY 
175 SPRUCE ST., CHELSEA, MASS. 





For All Batteries 


The Valley 
Type ABC Charger 


Longer distance and clear sig- 
nals are the pleasing results 
which you can be sure of when 
both the A and B batteries of 
your radio set are storage bat- 
teries. No other source of power 
for radio equals the storage bat- 


tery. 


The Valley Type ABC Battery Charger 
is so simple and so easily operated that 
it makes storage batteries the most con- 
venient and inexpensive source of power 
for radio. Enjoy radio at its best. Use 
storage batteries and charge them with 
the Valley Type ABC Battery Charger. 


The Valley Type ABC Battery Charger 
is made to charge: 


2-volt Peanut Tube Batteries 
6-volt A Batteries 

6 and 12-volt Automobile Batteries 
1 to 4 B Batteries 


Bakelite panel, glass top. Harmonizes 
with any receiving set. And as simple 
as ABC to operate. Plugs in on the 
light socket like a lamp and connects to 
battery by means of regular battery 
clamps. 


At all good radio shops. 


VALLEY ELECTRIC CO. 
3157 S. Kingshighway, St. Louis, Mo. 
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Imported PHONES 
give you a new radio set! 


PAIR of N & K Phones on your old radio set work 

a complete transformation. They make it sound new 
and different. Never before have high or low tones, loud 
or soft tones, come in so c/ear, so mellow, so natural, so 
free from distortion. 

N & K was designed by one of the world’s foremost makers of 
telephone and other scientific apparatus. It was designed especially 
for telephone reception, whereas most radio phones in use today were 
originally designed to receive telegraphic spark signals. The dia- 
phragm is larger and more sensitive, and is placed at a carefully mea- 
sured distance from the poles. Even the sound chamber is different. 

Last year this head set was submitted to hundreds of American 
amateur radio stations. 90% of these declared it the best head set 
they ever used. 


Every user of N & K Phones comments 


Famous for comfort immediately on their comfort and the way 
they exclude outside sounds. This is due to two things—the extra 
size of the phones, covering the ear completely, and the leather- 
covered head bands—which have an additional sanitary value. 


M N & K Phones are 
You shall be the sole judge sold by leading radio , 
dealers everywhere. They are sold with the understanding 4 
that your money will be cheerfully refunded if you do 
not find that N & K Phones reproduce 
more naturally, give clearer, mellower 
tone, and fit more comfortably than ” 
any other head set. AAS het 


| We authorize ohms, Nicheled brass 
casing, leather - on 


. 

Dealers, read this! Ws serie yy carne nth 
the money on any N & K Phones re- 6-ft. cord. Retail. 
turned after the above test. We will . j $8.50 
exchange or replace any that come 
back to you. Pending the announce- 
ment of jobber distributors, we will 
fill orders direct so that dealers may 
be prepared for the increasing demand 
for N & K Phones. N & K comes 
packed ten to the carton, each carton 
containing a supply of display matter 
and literature. Wire or write your order 
today to department Qs ' 


TH. GOLDSCHMIDT CORPORATION, Distributors, 15 WILLIAM STREET, NEW YORK CITY 


—EE — 4 
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RADIO— fay” 


METER FOR EVERY USE ON RECEIVING SETS 


{(ETERS—for a strument suitable for all 
Batteries. < direct current testing on 
a receiving set. Price $20. 





METERS— 
ynsumption MISCELLANEOUS ME- 


Price $3. TERS—A ‘complete line 

‘ETERS—for / of instruments—any de- 

who wants sired range can be sup- 

endable in- plied. Portable Meters— 

volt and ammeters of any 

desired range. Prices on 
request. 





The HOYT factory is one of the pioneers in the electric industry 
and one of the very few manufacturers building electrical instru- 


ments exclusively. 
“HOYT” means the meter will do the work for which it was intend- 


When you think of a Radio Meter think of HOYT. 


Write—BURTON-ROGERS CO. 


Sales Department For 


HOYT ELECTRICAL INSTRUMENTS 


\ 26 Brighton Avenue, Boston, Mass. 

















:;G VARIOCOUPLERS 


The Kellogg 
variocoupler 
furnishes - effi- 
cient coupling, 
assuring maxi- 
mum volume 
and clarity, a 
wide range of 
circuit condi- 
tions. 

The shells 
are of Bakelite 
treated to pre- it 

rriocoupler vent distributed ° 

re are eleven stator and two The Engineered 

Yo sliding contacts; rotors are = . 

cial flexible wire through hol-| Switch for Your Radio Panel 
nding posts on stator shell. 

as a split-variometer. Large ‘s A te: 

rant smooth operation and 


Within the dustproof adio switch by 
Cutler-Hammer, master builders of all control apparatus, | 
a mechanism that you can safely ert in your most delicate 
circuit without introducir g microphonic noises. Its floating 
sz and know you contactor is indep-ndent of the butto touching it or jarring 
st. \7h the table w 1 not produce noise in y yur phones. Sold by radio 
nler does not handle iY i dealers everywhere. Insist on the genuine in the orange and 

mmunicate direct = a blue box —the C-H trademark is your assurance of satisfaction. 

: THE CUTLER-HAMMER MFG. CO. 

SE—IS THE TEST Member Radio Section, Associated Mfrs. of Eleétrical Supplies 


KELLOGG SWITCHBOARD MILWAUKEE, WISCONSIN 
SUPPLY COMPANY 
1066 W. ADAMS ST. RADIO SWITCH 
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Electrasote Radio Panels 


Are 25 to 50, Lower Priced 


Yet Electrasote is a quality material, in every respect 
equal to or better than other high-grade radio-pan- 
elling. It is the latest addition to the famous “sote” 
products which have made internationally famous 


THE PANTASOTE COMPANY. Inc. 


The laboratory tests of experts and the practical in- 
stallations of users have proved that Electrasote has 
an exceedingly low phase difference and a high sur- 
face and volume resistivity. Its complete absence 
of abrasives means, besides, that it easy to work 
with, cuts clean, and won’t dull tools. 





Beautifully finished with a high piano polish on one 
side and a fine satin-grain on the other, Electrasote 
meets every requirement. Every panel is individually 
packed in a separate envelope. 


Electrasote is now on 

sale at good radio 

dealers almost every- 

where. Certain desir- 

able territory, however, 

ts still open and offers 

a most attractive pro- 

position to jobbers and REG. U.S PAT OFF 
dealers. Write to us 
for complete informa- 
tron. 


M. M. FLERON & SON, INC. 


Exclusive Sales Agents for Electrasote Radio Panels 


113 North Broad Street - - Trenton, New Jersey 


ALWAYS MENTION QST WHEN WRITING TO ADVERTISERS 
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onths the SAMSON won 
ng audio frequency trans- 
yn Helical Wound Coils 
Transformers the highest 
y by reducing the dis- 
ty to an absolute mini- 
: eliminating distortion and 
amplification 40%. 


NEW DESIGN, the SAM- 
‘ransformer. Exactly the 
as the HW-Al1 which 
lransformer superiority, 
vecupies 30% less space, 
lering clips, standard ter- 
drawn metal case and 
rews for quicker, more 
nections. 


\2 Audio Frequency Trans- 

p your set receive at its 
at dealers; or if yours 

hem, direct from us on re- 
Write for Bulletin B28 
superiority. 


Ninding—Samson’s Secret 


Transformers have or can 
the wire wound in disc 
These give to Samson 
eater efficiency. One stage 
with a Samson Helical 
rmer often proves far more 
two stages of some and 
ee stages of other trans- 


\MSON ELECTRIC CO. 


tory, Canton, Mass. 


SALES OEFICES 


York, Philadelphia, Buffalo, Pitts- 


Cleveland, etroit, Indianapolis, 


sta, Minneapolis, San Francisco, Los 


Portland, Montreal and Toronto. 














BRANSION BASIO 


Branston Univernier Three-Coil 
Back-of-Panel Geared Mounting 





This is the latest Branston Honeycomb Coil 
Mounting (R-63). A complete unit. Mounts 
rigidly on back of panel. Nothing on front of 
panel but two large closely-graduated dials. 
Unit has its own terminal block. Spur and 
bevel gears move coils accurately and give re- 
markable_ selectivity. With dial graduations 
you can “log” stations with precision. Made 
of genuine Bakelite throughout. Strong and 
substantial. If your dealer has not yet se- 
cured his supply, send check or money order 
for as many as you need, @ $8.50 each, or 
order parcel post C.0.D. Mention your dealer's 
name, please. 


Branston Honeycomb Coil Mountings are made 
in two and three coil types, both for front and 
back panel mounting, geared and plain. There 
is one to meet every requirement. Branston 
Honeycomb Coils are made in sixteen sizes-— 
Use the two or three coil combinations that 
give you the wave lengths you desire. 


SUPER HETERODYNE 
Special Announcement 


Write for complete information and prices on 
the following apparatus, which we have especi- 
ally designed for Super Heterodyne circuits. 


No. R-90 Oscillator Coupler. Complete with 
mounting brackets, bank wound induct- 
ances and adjustable coupling coil with 
locking device. 


No. R-91 Intermediate Radio Frequency Trans- 
former. Very sharply tuned and 
shielded. 


No. R-92 Special Transfer Coupler for last 
Stage of Intermediate Frequency. Very 
sharply tuned and shielded. 


No. R-93 Specially Designed Coupler. For 
using antenna. 


Send 2 cent Stamp for New 
Honeycomb Coil Hookups 


Compiled by experts and 
ineludes five good 
Honeycomb Coil “‘Hook- 
ups” and complete cata- 
log of famous Branston 
Radio Apparatus. Write 
today. Give us name 
of your radio dealer 
If he cannot supply you 
write 


Chas. A. Branston, 
Inc. 

823 Main St. 
Look for this trade- BUFFALO, N.Y. 
mark cord in =6YOUF Manufacturers of Bran- 
dealer's window OF ston Violet Ray High 
salesroom. Frequency Generators 
In Canada— Chas. A. 
Branston Ltd., Toronto, 
Ont. 
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Dubilier Condensers 
Standard for Radio Transmitters 


Dubilier Condensers, type 577 and 580, are the rec- 
ognized standard precision equipment for low 
power tube transmitters, because of their extreme- 
ly low loss and accurate capacity. 


Dubilier Condenser Dubilier Condenser 
Type 577 Type 580 
Capacity Voltage apacity Voltage 
.00025 1000 .001 5000 
.0005 1000 .002 5000 
.001 1000 .005 2500 
.002 1000 01 2500 
.005 1000 .02 2500 
.0075 1000 seeal These 3 capac- 
01 1000 .0004} ities combined { 5000 
.0005] in 1 condenser 


Complete information. will be supplied on request 


DUBILIER CONDENSER AND RADIO CORP. 


48-50 WEST FOURTH STREET, NEW YORK 


Dubilier Ducon 
The Standard 
Socket Plug 


re DUBILIER 
sa a 6 D EVICES 


Radio- m Dubilier 
Frequency , Micadon 
Transformer The Standard 
Fixed 
Condenser 
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FLERON 


-elain Sockets 

y made. Brass 
ed Black Glaze. 
tandard Bulbs and 


ket in a carton. Patented. 65c. 


he Porcelain Insulators 


er losses in the antenna. Dielectric 

sed to minimum because of very low 
e of Fleron Porcelain. Very tough 
Black Glaze. Seven sizes, 20c. to 
sulator in a separate carton. 


RADIO SPECIALTIES 


The Vernier Adjuster 
The best adjuster on the mar- 
ket. Spring holds head away from 
dial when not = use. te a 
d t t ng can made to - 
nai bead aaninat dial if desired. the receiver cap and then 


The Phono Adapter 


With slight Fits through the hole of 
slides on the phonograph 
tone arm. Fits Victor, 
Columbia, and others. 
Works perfectly. Only 


The Stand-Off Insulator 

Fills the much-needed require- 
ment for a good strong looking 
and practical stand off insulator. 
Meets every requirement of the 
Board of Fire Underwriters. 
$1.25 each. 


For Sale by all Good Jobbers and Dealers 


FLERON & SON, Inc., 


111 N. Broad St., 


Trenton, N. J. 














NSTEEL 


Balkite 


wrx Battery Charger 


N oiseless and Indestructible 


for Radio “A” 6 volt batteries. 
Has no moving parts to ad- 
order, and no bulbs to break. 
»vercharge or short circuit 
e used while the radio set is 
mple, positive and unfailing in 
t on receipt of price if your 


pply you 
$18.50 West 


rice $18 of Rockies 


Fansteel Products Co., Inc. 
rth Chicago, Illinois 
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HEATH’S 


Radiant Condensers 
Established as Standard 


The Electrical Testing Laboratories 
of New York, have rated Heath Con- 
densers at highest efficiency—“neglig- 
ible series resistance”. The secret is 
in the Heath process of stamping and 


tempering plates so that they are 
PERMANENTLY FLAT. 


Unique Vernier 
Separate geared ad- 
justment reduces or- 
dinary vernier tun- 
ing to infinite fine- 
ness. 

Write for Illustrated 
booklet and name of 
nearest Radiant 
Dealer. 

LIST PRICES 
Vernier Type 
All including 2 %” 
dial and knob. 13 
Plate $5.00; 25 Plate 
$5.50; 45 Plate $6.50. 
Jobbers and Dealers 
Write Immediately 

for Proposition. 


HEATH RADIO & ELEC. MFG. CO. 








207 First St., 


Newark, N. J. 




















a 


Se 


DORA 


The 


A1-R—$59.00 


This instrument (Magnavox 
Combination Set) consists of 
Magnavox electro-dynamic 
Reproducer combined with a 
Magnavox Power Amplifier in 
one unit. 


HE illustration at left shows the interior con- 

struction of the Magnavox electro-dynamic Radio 
Reproducer, a type representing the greatest advance 
ever made in radio reproducing equipment. 


The diaphragm (shown above) is of special inter- 
est, as explained in the body of this advertisement. 


MAGNAVOX- 


The true Radio Reproducer 


HE basis of the operation of a Magnavox Repro- 

ducer is its diaphragm, the importance of which can 
be seen from the fact that it is required to render an 
almost human service in recreating every tone and 
quality of instrumental music as well as speech. 


This diaphragm (as illustrated above) has been de- 
signed and constructed in accordance with entirely new 
principles. Its shape, size and special character make it 
capablé of responding to the widest range of tones. 

But even this highly efficient diaphragm might be 
handicapped by operating restrictions—every diaphragm 
must have a vibrating force applied to it, and the inher- 
ent ability of any diaphragm will be injured if it is affect- 
ed by mechanical operation or other foreign influences. 

The use of the electro-dynamic principle of oper- 
ation (found only in Magnavox Reproducers) removes 
all objectionable influences. This principle, utilizing the 
famous‘ ‘movable coil” permits the Magnavox diaphragm 
to respond in perfect unison to the original tone. 


There is a Magnavox for every receiving set: Type R 
for storage battery sets, and Mx for dry battery sets. 


THE MAGNAVOX COMPANY 
Oakland, California 


New York Office: 370 SEVENTH AVENUE 


PERKINS ELECTRIC LIMITED, Canadian Distributors 
Toronto, Montreal, Winnipeg 
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PERFORMANCE 


Ts performance of a radio receiv- 
ing set, like any other mechanical 
piece is only as good as its weakest 
part. The Federal Telephone and Tel- 
egraph Company manufactures 130 
different radio parts, which carry the 
Federal guarantee of perfection, due 
to more than 25 years’ research by 
experts in the radio field. 

To insure 100% performance specify 
Federal when purchasing a complete 
radio or parts. 


Price 


$ 7-00 All reliable dealers carry 
00 OHMS Federal Standard Radio Prodacts 


Federal Celephone and Celegraph Company 


Factory: Buffalo, N. Y. 


Philadelphia San Francisco Pittsburgh 


London, England 


w York Chicago 


Canada 








{1/1/1NQ00UEEEOOUAAGNAAAAAAAAU 


STANDARD 
of 
EXCELLENCE 


for audio amplification 


With all tubes 
In all stages 


De Luxe Socket 


The laminated phosphor bronze con- 
tacts of the Na-ald De Luxe Sock- 
et press firmly on both the ends 
and sides of tube prongs, keeping 
the surface clean and insuring clear 
reception. 

Moulded of genuine Bakelite this 
socket expresses the very hest 
quality im appearance and workman- 


DeLuxe 
Contact 


MANUFACTURING CO. 
Largest makers of Radio Sockets 
and Dials in the world. 
Springfield, Mass. 
Dept. M 52 Willow St. 


HSC 


Na-ald DeLuxe 
No. 400 








e your set with an AmerTran 


stortionless amplification curve 
reproduction of speech and of 
full musical scale. 
libility is increased 380 to 40 


SMMMANNNANN ANNAN aann ned tenneananesnua neg case nT 


LvNnanteaut 


se) 
eS 


176 Emmet Street, 


t part of the curve, depending 
stant—the amplification is ap- 
mes the tube constant. Send 


rn ratio 6:1. Price $7. Ask 
Dealer; or, sent carriage ¢ 


rican Transformer Co. 


s and bwilders of radio 
ners for ower 22 yeare 


Newark, N. J. 
PULAU 





Complete line Radio Corporation Prod- 
ucts, and popular parts for amateurs. 


Mail orders given special attention. 

Complete consultation at your service 
for the asking. 

In emergency telegraph or call 3ZW, 
W. A. Parks. 

National Electrical Supply Co. 
1330 New York Avenue, Washington, D.C. 
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A SPECIAL LOW WAVE RECEIVING SET 


Wave Lengths from 90 to 380 Meters 


Are you having trouble getting short wave signals? The WC-5- 
SW shown above is the most practical set for low wave specialists. 
Built by short wave experts the WC-5-SW eliminates the trouble 
which transmitting amateurs are having with ordinary receiving 
sets. If you are interested in getting better low wave results it 
will be to your advantage to investigate the WC-5-SW. Enthusiastic 
operators from all parts of the country write us praising its efficien- 


~ -.WC-5-SW 


Built especially for Transmitting Amateurs 


The WC-5-SW is a 4-tube set. One current. Tuned Radio-Frequency 
stage of tuned Radio-Frequency ampli- @sharpest known and most. selective 
fication is employed ahead of the de- @principle ever adopted. Plate poten- 
tector to make it supersensitive. Two tial non-critical. Mono-block tube soc- 
stages of audio-frequency are used to ket. No grid plate leads on audio 
bring up the signal strength. Uses - amplifiers. Audio amplification abso- 
any type of tubes. Gives perfect con- Mlutely necessary when using low effici- 
trol of audibility. Detector rectifies @ency receiving antenna, i.e., under- 
only. Uses antenna compensating con- ground or indoor. Mahogany cabinet, 
denser. Only two control adjustments. piano rub finish. Rabbited-in panel. 
Pure negative biasing on all tubes, Split lid cover. The Price is only 
thus marked saving on “B” Battery $85.00. 





Write for*complete description and illustrated 

folder on this practical set for low wave 

specialists. All transm:tting amateurs will be 
interested in this literature. 


OTT RADIO, Inc. 


224 Main Street La Crosse, Wis. 
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100 Volt Panel Type 
Mounted Charger 


found KIC-O “B” batteries the most satisfactory.” 


nt New York engineer said the above. KIC-O batteries make good 
nals and novices. Alkaline type; won’t sulphate or buckle. Life un- 
armed by short-circuiting, over-charging, idleness. Panel switches give 
tions. Recharge from any 110-volt A.C. line with small home rectifier. 
6 months in detector plate circuit. 

GUARANTEE 
KIC-O Battery if not satisfied within 30 days. 
formation on “A” and “B” Batteries. 





I Rectifier 
M Rectifier 


; EY ELECTRIC COMPANY, Inc. 


reet, Buffalo, N. Y 


K ( Storage “B” Batteries— 
; wr long service, low cost 
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Xe 


= —> . SOMETHING 
. ° ENTIRELY NEW 
nm it comes to selecting : . PREMIER 


there is no need for “DUOSTAT” 


“Ti Two Rheostats in One 
Of course, the / (Trade Mark) 
~ Windings independent of oneanother. 
Each operates one tube. Simplifies 
wiring. Base Bakelite moulded, silver 
etched Dial, winding “NICHROME” 
wire Made for all types of tubes 
No. 12. two windings, each 7 ohms; No 
18 two windings, each 25 ohms; No. 14 two 
windings, each 40 ohms. 
Price all types—$3.00 
Our Free bulletin 292 g.ves complete list of Pre- 
m.er Radio parts priced right. Ask your dealer 


Premier [ecirir Pompeo ny 


3811 Ravenswood Ave., Chicago 


TELEGRAPH INSTRUMENTS 


DANDY MORSE 
LEARNER’S OUTFIT 





ist exacting—accurately 
nently adjusted, afford a 


to low minimum ratio. 
lead . . . One dry cell is all that is required to operate 
itely no iron used in any this instrument. Made by the best Telegraph 
her part of the condenser. Instrument Makers in the World. Other types 
I earried in stock. Send stamp for Telegraph Man- 


As sler or write for complete literature ual No. 43Q. 
Instrument only 


AMSCO PRODUCTS, Inc. eormibe, ~~» oo 

Q sfayette Sts, New York City Send stamp for new and complete No. 29 Genera! 
catalogue, just off the press. 

J. H. BUNNELL & C”%. 32 Park Place, N. Y. 
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Federal and Bakelite 


‘“‘We hereby 


fuarantee 


Federal Standard f[-adio 


Products to be free from all mechanical and elec- 


trical defects 


and agree to replace at our ex- 


pense, any unit or part which may prove defective.’’ 


This Federal guarantee is typical of 
the confidence reposed in Bakelite 
by the manufacturersof radio parts. 
For they have found in Bakelite a 
material which successfully meets 
all of the requirements for Radio 
insulation. 


They have also found in Bakelite a 
combination of properties not pos- 
sessed by any other material— prop- 
erties which permit its adaptation 


OY ~ tie, * 
BAKELITE 


Condensite 
REDMANOL 


are the registered 
Trade Marks for the 
Phenol Resin Products 
manufactured under 
patents owned by 


BAKELITE 
COPPORATION 








every broadcasting 
Address Map Department. 


to a wide range of manufactured 
articles in the radio industry. l-_e 
chanical strcngth, permanence: of 
color, indifference to climatic cr 
weather conditions and its dura- 
bility under all conditions are only 
a few of the many valuable prop- 
erties of this unique ‘Material 
of a Thousand Us¢s.”’ 


Write for of our Radio 
Booklet C. 


a copy 


Send for our Radio Map 


Enclose 10c. to cover mailing cost and we 
will send you a large Radio Map which lists 
the call letters, wave length and location of 
world. 


station in the 


BAKELITE CORPORATION 


247 Park Avenue, New York, N. Y. 
Chicago Office 


636 West 22d Street 








THE MATERIAL OF 


A THOUSAND USES 
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Way to Cut Out Interference 
ERBEND WAVE TRAP to 


lave You Been Doublecrossed? 


taining Program—Brr-rr-rr! 7? ! 
her Station Spoiled Again! 


1ave you been disappointed when 
favorite station or some especial- 
because some other station in- 
wned it out? Provoking isn’t it? 
essary to be bothered with this SEND NO MONEY. 
nce. The FERBEND WAVE Just your name and address; and pay Post- 


. . man $6.00 (plus postage) for 
interfering station. It makes mounted, or $8.50 (plus postage) 


Laottenn. 4 P ‘ , mounted Wave Trap. If you prefer send 
lective and allows you to hear cash in full with order and we will ship 


i otherwise be lost entirely. postage prepaid. You take no risk, so 
order today. 


he Country are taking to this easy ANY NIGHT is “SILENT NIGHT” with a 
tting their fingers on the stations FERBEN ND. 


ne they enjoy. Hundreds of users S 
results. We have hundreds of un- ® ola peg Fy 
Equip your set with a FERBEND 
being doublecrossed by some innocent 
The FERBEND WAVE TRAP is 
panel in mahogany finished cabinet 

tations. VUE APPLIED FOR 
23 E. SO. WATER ST., CHICAGO, ILL. 











| ADIO TUBE 
Triple EXCHANGE 


' 
Duty! We Repair All Standard Makes of 


= . 
The type A.B. FF Bat- Tubes, = ¢ 
tery Charger charges up W.D. 11 or 12 
to 120 volts on “B” bat- -V. 199 or C299 
tery as well as 2, 4 or 6 ° or 12 
volt “A” or auto battery. 201A or 
No fuss or trouble—any- 1 or 
or 201 


one can operate success- 
fully. Simple and Fool C. 300 or 301 
battery charger—a success tubes guaranteed to do the work. 
Type A.B. —Price $20, West RADIO TUBE EXCHANGE, 200 B’way, N. Y. 
6 for “A” battery or ee All Mai] Orders Given Prompt Attention. 
; West of Rockies $16; > Orders Sent Parcel Post C. O. D. 
hment $2.50 extra. 


w rith data on battery main- 


id wiring diagrams of base- E19-100 
= CATALOG 85 
) FREE 

LATEST REFLEX AND NEUTRO DYNE CIRCUITS 
EVERYTHING IN RADIV 


— One of the largest complete stocks in the 
rance world. 40 diagrams of latest Hookups. 


Mfg. Co, DEALERS ALL OVER THE U.S. 


10431 
Berea Rd.. Making big profits handling our supplies, 24-hour 


service. Goods shipped same day order received. 


Mf. 


WHOLESALE RADIO DISTRIBUTORS 
Dept. ‘‘T’’ 6 West 14th St.. Kansas City, Mo. 
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Cleveland, Ohio 
/ 














To get best results 


with low-voltage tubes 


OR perfect clearness you must use a 

storage battery with uniform current. 
This is particularly true if you are a fan for 
long distance. When signals are weak the 
steadiness of a dependable A storage bat- 
tery is indispensable to good receiving. 

There are two tiny but sturdy Exide A 
Batteries designed specially for WD-11 and 
UV-199 vacuum tubes, and they give fine 
service with any low-voltage tubes. 

You can carry one of these little batteries 
in the palm of your hand, yet they are 
powerful enough for 
long-distance receiving 
and have the true Exide 
ruggedness built into 
them. 





Three sizes of 
A batteries 


The 2-volt battery has 
a single cell and weighs 
five pounds. It will heat 
the filament of a WD11 or other quarter- 
ampere tube for approximately 96 hours. 
The 4-volt battery has two cells, weighs six 
pounds and will light the filament of a UV- 
199 tube for 200 hours. 


A battery for 
6-volt tubes 








| 
L 





A battery with a pedigree 
The Exide A Battery for 6-volt tubes is 
made in four sizes, of 25, 50, 100 and 150 
ampere-hour capacities. These batteries 
have extra-heavy plates, assuring constant 
voltage and uniform current over a long 
period of discharge. 








This 2-volt A Exide Storage Battery 
weighs only five pounds 


A good storage battery does not just hap- 
pen. It is the result of long experience. The 
skill acquired and the resources developed 
in making batteries for every purpose since 
the beginning of the storage battery industry 
thirty-five years ago are built into the Exide 
Batteries made specially for your radio. 

Wherever batteries must be reliable— 
such as on submarines, in the telephone 
system, in firing the guns of our battleships, 
in the central power stations of our great 
cities—there you will find Exides doing 
their unfailing duty. A majority of all 
government and commercial radio plants 
are equipped with Exide Batteries. 

Exide Radio Batteries are sold by radio 
dealers and Exide Service Stations every- 
where. Ask the dealer, or write direct to us, 
for booklets describing the complete line of 
Exide Radio Batteries. 


Exide 


RADIO BATTERIES 


THE ELECTRIC STORAGE BATTERY COMPANY, PHILADELPHIA 


Manufactured in Canada by Exide Batteries of Canada, Limited, 133-157 Dufferin Street, Toronto 


ALWAYS MENTION QST WHEN WRITING TO ADVERTISERS 





An A Absolute Guarantee 


h every pbatisuttatsals J 


mace them famous, 
QHAMRO Ck 


(FOR SELECTIVE TUNING 


DOUBLE , 
DUTY — 


V; PIG-TAIL (, & 
ariometer- 


= O-BV Oc el OS 6 1 Coe O10) 
Ss). OS CU Se aa Newark N.J. 











RADIO “‘B’’ BATTERIES 
At Factory Prices 


Greatest radio “B” battery on market. Full number 
voltage taps: QUALITY GUARANTEED; LOW 
EST PRICES: brings in concerts LOUDER ANT 
STRONGER: will work on any tube or loud apeaker 
Order by number TODAY with check, money order 
or pay postman C. O. D. 

No. 222B 22%, volt variable, regularly $2.25. .$1.52 
No. 222A 22% volt variable, regularly 3.00 185 
No. 245A 45 volt, 8 taps, regularly 5.50 3.25 


Running Bearings AYRES BATTERY CORPORATION. Cincinnati, Ohio 


Lasting Accuracy of = 
OOL CONDENSERS 
s easy to steer and wears 
, +} : DE LUXE DIALS 
ast, W hen its wheels run When phonographs were first 
Condensers are lastingly mate they were square pee 
turr 22a) wit t tat » « - 
turn easier for the same|| vitbest, smemmuatin [ike 
earings. » 3. £00 on- in a laboratory,—had hard 
in every detail. A new otatgne w= oor shape. ne 
; ; ; * t ent. - 
one that is unsatisfac dials have soft.” graceful Tines 
mak t - 
lation of LAMINATED ing to the eye.” They’ lead in 
on - t t ty. 
O CELERON End Plates. || ave the right grip for delicate, 
rite for Booklet exact tuning. 
, ALDEN MANUFACTURING CO. 
U. 5 ) O L 112 Mechanic St. Largest makers of Radio Sockets Cs 
and Dials in the world No. 300 


, Te. 2-4 
COM Y — Newark, N. i Springfield, Mass. 35c, 3 for $1.00 
- Dept. M 52 Willow St. 
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TRADE MARK 


RADIO-REPRODUCTION 
LOUD SPEAKER 


MUSIC AND 
SPEECH REBORN 


Everywhere acclaimed the 
most satisfactory radio re- 
producer. Your own ears 
will reveal this superiority. 


At all Good Dealers. $ 
Complete, 25. 
Write for Booklet 
Atlas Loud Speaker Unit 


With phonograph Coupling 
Without phonograph Coupling.... 





Sole Canadian Distributors: Marconi Wire- 
less Co., of Canada, Ltd., Montreal, Canada. 


Multiple Electric Products Conc. 


Makers of Mono—TIME-LAG FUSES—Multiple 
2 ORANGE ST., NEWARK, N. J. 
District Offices at Chicago, Baltimore, Philadelphia, Boston, Pittsburgh, Atlanta, Detroit, 
Charleston, Kansas City, St. Louis, Louisville. 
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Get Acquainted 


with your station 


Don’t be one of those irresponsible fellows who 
merely hook-up a set and trust to luck that it is 
going to work efficiently. Make sure that you are 
familiar with the values of your apparatus by 
intelligent measurement of each individual part, 
circuit, etc. 


Radio Auaiiee’ s Practical Design Data 


Consrad Packet has been especially compiled by Howard S. Pyle (U. S. 
Asst nspector) and the staff of RADIO NEWS to give the amateur the 


most lata that will enable him to understand the design of his apparatus i.e: 
Measu { Capacity (Substitution method). Measurement of Inductance of a coil or circuit 
(Two Measurement of Distribyted capacity of an inductance. Measurement of Funda- 
menta eths of Antenna (Three methods). Measurement of Wavelength of distant trans- 
mitting Calibration of a receiving set. Measurement of Effective Antenna capacity. 
Meas f Amtenna inductance and efficiency capacity. Measurement of Antenna resistance. 
Prope mn of the D. C. Plate supply. Hartley circuit employing full wave self a 
Navy | regenerative receiving circuit. Five Watt C. W. transmitter with synchronous 
rectifi Plate Supply source. he Reinartz tuner. A 15 Watt C. W. Transmitter. A = 
coil lo transmitter. Wavelengths of inductance coils. ae sivin oscillation constant and fre- 
quen svelengths between 200 and 20,000 meters. .(L. C _~ <= and Microfarads) . 
Table cillation constant and frequency, for Ce ciene a 200 and 20,000 meters. 
(L. ¢ meters and Microfarads). Antenna Characteristics. 


ntained in a heavy manila envelope 50 P id 
d in two colors, size 9 x 12 inches. Cc repal 
ALE AT ALL RELIABLE RADIO DEALERS OR DIRECT FROM US. 


The Consrad Co., Inc., 233-Q-Fulton St., New York City 


























Montreal-California 
(M than 2500 miles) 
ON ONE MYERS TUBE 


W. E. Gerrard, 73 Pine The zed Standard 
Ressguiees = Crystal 


Entire Surface Sensitive 


ie, St. Lambert, Mon- er 
Cs ja. usin only Used all Over The World 
as — —s Hundreds of Thousands of Satisned Users. Rusonite 
MYERS TUBE, hears Has Revolutionized Crystal Radio Reception. 
Bakersfield, Califor- “THE PERFECT SYNTHETIC CRYSTAL” 
Guaranteed, Price mounted 50c 
: “_ RUSONITE CATWHISKER 14K. GOLD 
stance with clarity. Supersensitive; will not oxidize, Price 25c¢ 
RS are the only tubes Order from your dealer or direct from 
tly designed for radio Rusonite Products Corporation 
yut bunched leads. Two 15 Park Row, New York, N. Y. 


for dry or storage 

Insist on MYERS 

ir dealer’s—otherwise 

urchase price and be 

ed postpaid. Write for 
‘ircuit diagrams. 


EACH complete with 
( mounting clips ready 
. to mount on your set; 


no sockets or extra ee ee A ee set!—don’t stand there laugh- 


equipment necessary. ing at me! 1—” don’t get sore Bob. Say OM 
—I have em, me a REAL receiver—one that I 


can DEPEND upon for relay work—a GREBE “13” 
yers({o _Ltd. OM”. “Have YOU ordered YOURS yet OM?” Ama- 
s tose i See, Somewne, pea ge i FOB 
, GREBE “13” ur Price, cas v ’ b 
a Va deal Tubes GREBE RORK—Our Price, cash $50.00 F.O.B. 
40 Craig St. W Amateur Radio Supplies at Cut Prices—Send for list 
MONTI AT ’ ‘CANADA All Orders Filled in Rotation—Send in Yours NOW. 
‘. THOMAS RADIO SUPPLY CO.. 
_ 111 So. Dix St. (9BAK), Muncie, Indiana. 
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Stock Sizes 
Radion 


Panels 


6x10% 6x14 6x21 
7x10 7x12 











7x18 7x2l 
7x26 7x48 
10x12 12x14 
12x 21 14x18 20x 24 } 








They Do Not Chip 
When Drilled 


Drill, saw or engrave a Radion Panel. Use 
what tools you will, dull or sharp, this 
material will not chip or show ragged 
edges. Its proven electrical values make 
RADION the supreme insulation both from 
a scientific and a practical standpoint. 

















Made in the beautiful MAHOGANITE or polished black with | 
| Dials and Knobs to match. | 





RADION 


The Supreme Insulation 


Look for this stamp on 
every genuine RADION 
panel. Beware of sub- 


stitutes and imitations. 
If your dealer does not sell Radion write us. We will see that you are supplied. 


AMERICAN HARD RUBBER CO., 11 Mercer Street, N. Y. 
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IMPR ED AND PRACTICAL 


SUPER-HETERODYNE 


Royce of Radio” 


it by our Chief Radio 
komerson, and his staff 
the superiority of our 


yr tuning (which can be 
rmediate wa e amplifier 


und more sensitive than 


ed, thereby eliminating 
Moreover 


entirely unnecessary, and 


t at all critical. 


ition on intermediate 
led by a small feed 


be permanently set 


ty tuner may 
ntermediate 


proved circuit 
Mail Radio 

A copy f this 
on request. All parts 


neluded and 


$75 


guaranteed. 


1e 8-Tube Set 
finish mahog- 
ynally pn A $ 1 50 


Mail Include Postage with Order 


& Pacific Radio Co. 
» St. New York City 








rT RADIO MASTS 


Fa ts, the self-supporting . kind. 
masts to be found. The best 

enna properly. Each mast 

nd mast-head pulley. No 

necessity for climbing up. 

Write for prices and describe 


ESEY ENGINEERING CO. 
eve land, Ohio 





CANADA’S 


LARGEST EXCLUSIVE RADIO 
SUPPLY HOUSE. 


We are distributors for:— 


Allen D. Cardwell Co. 
Acme Apparatus Company. 
Amertran Transformers. 
Burgess Batteries. 
Chas. A. Branston & Co. 
Cutler-Hammer Products. 
Daven Resistance Leaks. 
Dubilier 
Day-Fan Bakelite Products. 
DeForest Tel. & Tel. Co. 
Freed-Eisemann, Neutrodyne. 


Fil-KO-Stat. 


Condensers. 


Radio Company. 
Ele-tric 


General 
General Company. 
Martin Copeland Company. 
Mydar Micrometer Controls. 
Northern Electric Company. 
Petter Precision Phones. 
Radion Panels. 
Western Ele-tric Tubes. 
Weston Electric Instruments. 
Willard Storage Batteries. 
1924 Catalogue now ready. 
Prompt attention to mail orders. 


RADIO LIMITED 


Wholesale 
497 Phillips Square, 
MONTREAL, CANADA 


“ WARRANTED ” 


Audio Transformer 
MTD. $2.00 UNMTD. $1.45 


10 Days Money Back Guarantee 


Retail 





MANSFIELD, O. 














ealers Write 
C. C. ENDLY 


22 Sturges Ave. 





OG AND RECORD BOOK 


lor map. Contains 100 
need to complete your set. 
‘or your copy today. 

ibs, in lots of six or more, 


M. COMPANY 
Troy, N. Y. 


ELECTRAD VARIOHM 
Each movement a definite new re 
sistance. Positively does the work 

where others fail Gradual re- 

sistance over entire range of 4 

to 10 megohms. Eliminates cir 

cuit noises, moisture proof, 

non - microphonic At your 
dealers’, or order direct. 

Dept. “G” 
428 Broadway, N. Y. 
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HAM - ADS 


Six cents per word per insertion in advance. 
Name and address must be counted. Each 
initial counts as one word. Copy must be 
received by the Ist of month for succeeding 


month’s issue. NOTE NEW CLOSING DATE. 


WHY USE YOUR SET FOR A 
EDISON B WILL LAST A LIFETIME?! 
THE MOST POPULAR SIZE BATTERY, IN FUMED 
OAK, COVERED CABINET, OVER 4” LEAKAGE 
PATH, LARGEST SIZED EDISON ELEMENTS 
WIRED WITH PURE SOLID NICKEL, PERFORATED 
HARD RUBBER SEPARATORS AND BANDS, GEN- 
UINE EDISON SOLUTION, WHITE SEALING OIL, 
TEST TUBES FELT PACKED, CRATED FOR SAFE 
SHIPMENT, $15.00, CELLS ALONE 15¢ EACH. 
AN EFFICIENT CHARGER, WILLARD RECTIFIER 
$2.00. TUNGAR HIVOLTAGE CHARGERS & PARTS. 
INSTRUCTION SHEET 50¢. ANNEALED GLASS 
TEST TUBES INDIVIDUALLY WRAPPED, %”"x6” 3¢, 
1” 4¢, 1¥4"x7” FLAT BOTTOMED 7¢. 99% PUREST 
SOFT DRAWN SOLID (NOT PLATED IRON) No. 20 
NICKEL WIRE FOR CONNECTORS 1i'2¢ FOOT 
PREPAID. PERFORATED HARD RUBBER SEPAR- 
ATORS ‘42¢ PREPAID. RUBBER BANDS ON RE- 
QUEST WITH $1 ORDER. GENUINE EDISON SOLU- 
TION 5 Ib. *€AN $1.50. PURE POTASH 80¢ bb. 
TYPE A ELEMENTS 6¢, 7¢ DRILLED, 10c WIRED. 
TYPE G EDISON ELEMENTS 4¢ PAIR, 2 PQSI- 
TIVES 1 NEGATIVE 5¢, 3 POSITIVES 2 NEGATIVES 
8¢, HICAPACITY UNIT DRILLED AND CUT READY 
TO WIRE 10¢, EVERYTHING TO MAKE COMPLETE 
HICAPACITY CELL 19¢, WIRED AND ASSEM3LED 
24¢, GREAT FOR TRANSMITTERS, POWER AMPLI- 
FIERS, SUPERS. SENT PREPAID IN 100 CELL 
LOTS. 500 VOLTS ON 4 FIVERS GOOD FOR_ 1000 
MILES VOICE. 6 A ELEMENTS IN 1%,"x7” FLAT- 
BOTTOMED GLASS, DRILLED AND CUT READY TO 
WIRE, NICKEL, SOLUTION, SEPARATORS, 30¢, 35” 
WIRED & ASSEMLED 3 AMP HOUR CAPACITY. 
SAMPLES, A & G CELLS 25¢, SUPPERCELL 35¢. 
FRANK MURPHY, RADIO 8ML, 4837 ROCK WOOD 
ROAD, CLEVELAND, OHIO. 


iL 


MORGUE WHEN AN 
100 VOLTS 





EVERYTHING 
TERPOISE TO ANTENNA. 


FOR THE AMATEUR FROM COUN- 
NOTHING JUST AS 
GOOD AS OHIO BRASS PORCELAIN ANTENNA 


75¢, 10” GLAZED ALL OVER 


INSULATORS. 5” 
THE PERFECT SHORT 


$1.50, BOTH PREPAID. 
WAVE INSULATOR. EVERY WATT LOST CUTS 
FROM 10 to 100 MILES OFF YOUR RANGE. RE- 
DUCE YOUR ANTENNA LOSSES TO RADIATION 
RESISTANCE WITH: NO 12 SOLID COPPER 
ENAMELED AERIAL WIRE. STAYS NEW. DOES 
NOT BECOME BRITTLE WITH AGE. A BRIGHT 
SHINY WIRE GIVES A CLEAR TRACK FOR YOUR 
SIGNALS BOTH COMING AND GOING. LOWEST 
HIFREUENCY RESISTANCE OF ANY AERIAL WIRE 
SOLD. 1¢ A FOOT PREPAID TO YOUR STATION. 
GOOD STOCK INSULAT®°RS AND ENAMELED NO. 
12 INSURES SNAPPY SHIPMENT. SILICON STEEL 
IN STRIPS AND PUNCHINGS 25¢ LB, BOTH SHELL 
& CORE TYPE. WINDING DATA SUPPLIED. 
RADIO CORPORATION TRANSMITTER PARTS 
SENT PREPAID. 8ML, 4837 ROCKWOOD, CLEVE- 
LAND, OHI) 

YOU DONT HAVE TO NURSE A BULB CHARGER, 
HOW ABOUT ONE? Will charge 6 to 12 volt “A” 
battery, variable rate up to 4 Amperes, and any “B” 
battery up to 100 volts. Complete compact unit, not 
requiring “Special Attachments.” Has real _ trans- 
former that wont toast. Looks good, too. Without 
bulb, $12. Send for leaflet. Special chargers of any 
type built to order. A. R. Spartana, 615 N. Wash- 
ington Street, Baltimore, Md. 

FOR SALE—3 Brand New Jewell Meters. 0-1000 
D.C. Voltmeter $15, 0-5 Thermocouple Ammeter $9, 
0-15 A.C. Voltmeter $6. All meters are exactly 
matched, projection type. C.O.D. or money order. 
Postage prepaid. Edwin L. Early, 3942 Garfield, 
Kansas City, Mo. 


FOR SALE OR TRADE—Paragon 2-5-U 5 Watt trans- 
mitter outfit, complete with tubes A.C. plate current 
rectifier, key etc. New, unus Also DeForest 
Multi-Wave tuner and detector.-. Both at bargain 
price. Chas. C. Hurst, Paradise, Pa. 
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“BOY HOWDY”—SATISFACTION WILL NEVER BE 
YOURS TILL YOU’VE WORKED THE OLD RECTI- 
FIER OVER AND INSTALLED NEW CHEMICALLY 
PURE SHEET ALUMINUM AND SHEET LEAD 

FROM OUR STOCK. 90¢ PER SQUARE FOOT FOR 
THE ALUMINUM, AND = OR THE LEAD. 
PLENTY OF FIVE WATTERS IN STOCK. TUBES 
GIVEN SERVICE TEST THAT INSURES THAT 
YOU GET NOTHING BUT FRIST CLASS ARTICLE. 
ORDER FRO NY OF THE FOLLOWING, 


HEAD ALL LENGTHS. EMPIRE CLOTH $2.00 
SQUARE YARD, $1.00 FOR HALF. FORMICA 
TUBING SIZES 2” to 5” CUT TO ORDER. iMFD 
FILTER CONDENSERS 1000 VOLT $2.00; 1750 VOLT 
$2.50. GIVE US YOUR NEXT ORDER, WE GUAR- 
ANTEE SATISFACTION, THE ONLY HAM STORE 
IN THE FIFTH DISTRICT. FORT WORTH RADIO 
SUPPLY CO. 104 EAST 10th ST., FT. WORTH, 


TEXAS. 


SELL: Two S Tube Rectifiers, 
Irwin Johnson, 831 Rittenhouse St., 


never used, $12.00. 
Weelmagten, D.C. 








FOR SALE COMPLETE OR IN PARTS 

100 Watt Kenotron Rectified CW and Phone Trans- 
mitter consisting of Jewell 1-0-10 Radiation, 2-0-15 
A.C. Voltmeters, 1-0-500 Milliammeter; A Radio 
Corporation Inductance, 750 Watt Power Transfor- 
mer, Grid Leak, Magnetic Modulator 3.5-5 amp., Plate 
Reactor, 4 Filter Condensers, 4 Sockets, Bypass Con- 
denser, Grid Condenser, Antenna Series Condenser, 
Radio Frequency Choke, Western Electric 50 Watt 
Tubes $28, 2 Kenotrons £217, $20. Above is mounted on 
Brass Frame 5 ft. high on Bakelite Panel engraved. 
Sperry Navy Receiver $30; 2 Roller Smith Commercial 
0-10 Radiations $10; Westinghouse Navy Dynamotors 
32 Volts D.C. 350 Volts D.C. Output $15, Spring Rack 
23 extra including Choke Coil; Acme 300 att Trans- 
former $12; Also, Grebe C.R.5 $50 Quench Gaps, 
Field Rheostats, Inductances from Navy Transmitters, 
Condensers, Keys, Remote Control Switchboards, 
K.W. 500 Cycle Hand Generator 4% K.W. 110 Volt 
D.C. 500 Cycle Motor Generator with 1600 Volt Trans- 
former, W.E. Modulation Transformer 20 Watt CW 
and Phone Set, 110 Volt D.C. 550 DC. Motor Gener- 
ator, 500 Cycle Transformers % K.W. Dubilier Con- 
densers, Amrad Wavemeter, General Radio Wave- 
meters, 4 K.W. D.C. Electric Drill. C. N. 114 Re- 
ceiver 250-2500 Meters $25. C.N. 240-1000-10000 
Meters $85.00. rge Assortment of Antenna and 
Strain Electrose Insulators. 2 U.V.202 $5.50 each. 
. . S&S Watt Tubes $5.50 each. New W. E. 10A 
Amplifier and Loud Speaker $95.00. Troy Radio Co., 
1258 St. John’s Place, Brooklyn, N.Y. 





SELL FOR HIGHEST OFFER: New Omnigraph No. 2, 
with 15 dials. C. L. Somers, Dresden, Tenn. 


IF YOU ARE INTERESTED IN ARTISTIC TWO 
COLOR RADIO PRINT WRITE THE RICHARDSON 
PRINTING COMPANY, 535 MAPLE AVE., HAMIL- 
TON, OHIO, FOR SAMPLES AND PRICES. 





NEW STORAGE BATTERIES Six Volts 80 hunted 
$6.50. Generator 500 volts cheap. 824 North Fifth, 
Phila., Pennsylvania. 

REINARTZ TUNER $12.00, . Wavemeter $10.00, Acme 
200 watt C.W. transformer $15.00, and a quantity of 
transmitting and receiving apparatus. Send for com- 
plete list. T. Porcher, Chestnut Hill, Phila., 





Penna. 


QSL CARDS printed by a ‘HAM that knows wot AM’. 
60¢ hundred and up. Many different designs and 
prices. Send for samples. Ray Groebe, Printer, 338 
El Mora Ave., Elizabeth, N. J. 


SELL “OR TRADE: —Esco 750 volt, 
bearing motor-generator in A-1 condition. 110 volt 
direct current drive. Sell for $50 or trade for 
Paragon RA-10, Grebe CR-8 or good standard make 
receiving or transmitting apparatus. What have you? 
Le \ ee 8CZC-8ADQ, 8932 Quincy Ave., Detroit, 

1c 


EDGEWISE WOUND Copper Ribbon * inch wide 
6 inch diameter 15¢ turn, any number turns one 
piece. Remler Giblin Coils mounted 25-75-100-150- 
200-300-400-500-600-750-1000 turns, half price. Gen- 
uine Silicon Transformer steel, cut to order, 25 cents 
pound, 10 Ib. and over, 4 cubic inches to Ib. Postage 
extra. Geo. Schulz, Calumet, Mich. 
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to Edwin S. Guilford, 


Ink Recording Machine. State 
The Lee A. Bates Co., 274 Main 


$42.00, Grebe Rork two step 
tting and Washington portable 
tubes complete $75.00. Marshall 
ceiver $22.00, Brandes Table 
phones $3.25, Sorsinc Tunit $9.00, 
ting $4.00, UV-201 tubes $4.25, 
Arlington Loose Coupler $7.00, 
$3.00, Kellogg moulded variometer 
amplifier $35.00, Radio Corpora- 
$4.25, Rasla R.F. me 
variocoupler on panel 2 
$4.00, M.G. detector 
fier panel $4.00, Bremer Pally 
00, a. 8 Eliminator $5.00, 
$7.00, Baldwin phones 00. 
ph unit’ $8.00, Signal Choke Coil 
$3.00, Chelsea Loading Inductance 
Back Preventer $3.25, Western 
$40.00, Cast Aluminum Horn $6.00 
vernier condenser $4.25, Grewol 
$1.50, DeForest Crystal $1.75, Radiola 
$70.00, Fada 43 plate vernier with 
ea Condenser .0011 with dial $4.00, 
r .0006 $285, DeForest condenser 
miler Pewer Rheostat $1.25, bakelite 
st 4-phone ug $1 light-socket 
sstrite Seldering Iron $1.75, Chelsea 
sk $2.00. All new atus and sub- 
ale N. E. RISTEY, 251 West 95th 


City. 


anel 





ESCO Motor Generator Set $45.00. 
Vatt Motor Generator set $35.00. 750 
Metor Generator Set 00. All 
with field rheestats. Volt, 250 
P.M.-Generator only—c lete with 
snd pulley $25.00. We o have a 
olt Generators and Motor Generator 
ITY ELECTRIC COMPANY, 1734 
nue, Chicago, Ti. 


S=DISON STORAGE BATTERIES AND 
YPE A ELEMENTS 3¢ PER FAM. 
MENTS 2¢ PER PAIR. A. SITIV 
PLATES TYPE G 4¥Y, 
RILLED. 
CELL 
AMPERE HOUR CELL $6.75. TYPE 
ERE HOUR CELL $8.00. COST $60.00 
\-6 @ VOLT 225 AMPERE HOUR 
ALL PRICES F.O.B. PHILA. J. 
WHILL ST., PHILA., . 








with your call letters in half- 
Stamps of all kinds made to order. 
* om request. Radio Print Shop, 
Indiana. 





D.C. Generator with 
yg 


os & Myers 
with rheostat 
cost $11.00; 1 R. C 
'k & Grid leak, Grivis. $1.65; 
tron tubes. 5 never used, other three 
00; 1 S Ampere hot wire meter, 
att tube sockets Model UT-541, cost 
eactors UP-415, cost $11.50; 1 Mag- 
cost $24.00; Total $460.15. will 
mentioned for $236.00. Harry Ss. 
ango Co., Pa. 





250 watt transmitting 
tube. HURRY. Leon 


500 
parts, 


cycle 


WE 


Electric Power Amplifier 10A Com- 
dred Dollars. 3 Radiotrons UV 202, 
oo ~ Ww. R. Bradley, 48 Jeffrey 


TAPERED GRIP $1.25 Marconi Soc- 
at $0.40 each. Used filter condensers 
700 volts $0.80 each, 10 of ’em will 
out of the old set. S. A. Hendrick, 

et, New York City. 
E NEW SET will include four radio 
sker and batteries for list on bear set 

Tully Battery Company, Tully, N. Y. 


watt transmitter less one tube $45.00. 
A. Acme, and Jewell all in fine con- 
Box Farm- 





rsey 


— —_ transmitter, motor-generator, omni- 
g ap. two headsets, det. panel. Description free or 
trade for Magnavox, Baldys, Det. amplifier, or whatcha 
got. J. G. Schroeder, Wisner, Nebraska, 9CHS. 


MAGNAVOX R3 or Ml. Latest nationally advertised 
reproducers. List $35. Introductory $25. The fac- 
tory sealed carton is your guarantee. Radio Central, 
Dept. Q, Abilene, Kansas. 


SELL: Omnigraph 
Smith, Weston, Mo. 


SELL OR SWAP: 2 new S tubes, 100 watt trans- 
former, want fifty watter; 1 new two stage receiver 


worth $100, will sell for $50. D. G. Goings, Rome, Ga. 





with dials 





complete $12. Jim 








TRADE: Good outboard Evinrude motor with fly- 
wheel magneto, for salt or fresh water, for C.W. 
Phone set, address C. L. Blakely, North Girard, Pa. 


INSULATORS, genuine British Commercial 
18” long, ae nds pull $1.45 each f.o.b. 
Canadian 2BN, er, 136 Vendome Ave., NDG, 
Montreal, . 


CW, including tubes, 
Fifty Dollars. > = 





celain, 
ag & 





FOR SALE: Ten watt fone, 
transformer, and three meters, 
Norwine, Jr. Maplewood, Mo. 


FOR SALE: Paragon R.A. 10 
Amplifier. Excellent condition, 
524 Bluff St., Beloit, Wis. 


SELL: Three new Western Electric 50 watters $28.00 
each. Telefunken amplifiers 2 volts, 3/10 ampere, 
fine) radio frequency tubes, Western Electric peanut 
“N” tubes $5.00, socket $1.00 extra. New “J” tube 
$5.00. 2BYJ. 


General Electric transmitting sets for fone, cw, icw 
Complete with dynamotor, tubes, antenna wire 
and spares, $75. % KW_ 500 cycle quenched gap 
transmitters for belt @rive New $75., costin 

ly $1650. General Electric Dynamotors ith ters 
for 12 volt battery output 350 volts .143 amperes 
$18. For belt drive $20. % KW _ new Crocker- 
bay A on Yo gr with exciters $25. used 
$20. 50. Large PEs with motors ‘2 
$20. x@ SPECIAL Fiame Proof Keys with “Winker” 
light. “See yourself send” Complete with miniature 
step down transformer and bulb $1.50; every up to 
date station needs one. Western ectric 50 watters 
Weston TC Ammeters 0-4 Bakelite constructed 
Stranded Silicon Bronze wire $3.00 
501 East 84 Street, 


and D.A. 2 Detector- 
$90. Glen Franz, 











inductances $7.50. 
400° roll. Henry Kienzle, 
ew York. 





Square Foot: 
ixty Cents. 
Appleton, 427 


CHEMICALLY PURE ALUMINUM. 
ve” Eighty Cents, %” Dollar Sixty, 7 
Immediate Shipment. No C.O.D. ‘ 
Euclid Avenue, Toronto, Canada. 





$15, Reinmartz tuner de- 
Westinghouse 
148 Biddle 


SACRIFICE: Reinartz tuner 
tector and 2 step in Cabinet $45.00. 
Storage-A-60 Amp. $8.00. F. B. Lutz, 
Ave., Wyandotte, Mich. 





FOR SALE: Unused Atwater-Kent Radiodyne Receiv- 
ing Outfit Complete. Information Free. J. C. Weston, 
South Brownsville, Pa. 





NEW W. E. 7A power amplifier and 3 216A tubes 
$49.00; $60.00 R2 Magnavox base $14.00; 2 W. E. 
VT 1’s $12.00. R. Breunig, 2252 Roscoe St., Chicago. 





Heard all dists 


SELL: Reimartz with detector 2 step. 
on loop $55. 9BDZ. 





C.Q.D. SOS: Coto-Coil Radio frequency transformers 
$2.50, cost $5.50; 210 ampere 6 volt Exide battery 
$17, cost $69. Write for list. William Golden, 680 
West End Ave., New York. 





$110.00 Edison Chrome Nickel 6 volt 150 ampere 
hour storage “A” battery @ $22.85, same voltage in 
100 amperes at $19.50 each. Guaranteed perfect. 
Type s” Rwy 4 battery elements for that “B” at 
1%¢ > ge size type “A” @ 3¢ per pair. 
3 pos ~hg 2 negatives in type “G” @ 4¢ total. 
Complete knock-down units consisting of large size 
piaten, special molded glass flat bottom cells (not 
ordinary test tubes) nickel wire, 200 hole hard rubber 
tor, chem electrolyte and simple instruc- 

tion for assembling, making charger and charging. 
100 volt unit $8.95; 150 volt $12.90; 200 volt $16.50. 
Get my prices and literature with special 30 day 
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trial offer. 
bury, Conn. 


B. Q. Smith, 31 Washington Ave., Dan- 


WANTED: .Radiocorp power transformer UP1016 


Name cash price. 9AEL. 





VACUUM TUBES FREE!! Write for proposition. 23 
plate variable condensers $4.00 quality, only 95 cents. 
Send 10 cents for print of best radio hookup known 
and price list of parts to build set. Address R. R. 
Stewart, 3023 Boulevard Place, Indianapolis, Indiana. 


NEW FADA Neutrodynes Eighty Dollars; Freed Ejise- 
mann five tube Ninety Five Dollars. Tully Battery 
Co., Tully, N. Y. 








1 Amrad Vario-coupler 
Fine for experimen- 


SELL: 2 Amrad variometers, 
in separate hardwood cabinets. 
ters, $15. 9SBDZ. 


FOR SALE: 550 volt 125 watt motor generator, 
double bearing, double commutator 214 bars. Motor 
drive 110-220 volts A.C., new, with spare armature 
$65. Great for phone work. Pre-war DeForest 
audiotrons, new, $4.00 each. Western Electric peanut 
tubes “N” $4.75 each. Also 50 watt “G” tubes and 
250 watt tubes type I, prices on request. Radiotron 
UV203s at $22. All tubes are new. Telefunken 
phones 4000 ohms $6.00 per pair. Navy SE 143 
tuner (1.P.500) first $140 takes it. Half cash with 
order. Radio 2AGD. 


FOR SALE OR EXCHANGE: 3 brand new French 
fifty watt tubes. Address William Schweitzer, 115 
Eastern Parkway, Brooklyn, New York. 











FOR SALE: SCKN’s 15 watt transmitter, complete 
with 3 brand new tubes, filter, transformer, etc. $80. 


FOR SALE: Limited number Western Electric 211-A 
and RCA 203-A fifty watt tubes. A. H. Hardwic 
Radio 2 PD, East Highland Avenue, Orange, N.J. 


TRADE AMMETER, 8” plate glass AC or DC 0-5 
scale. Want flush mounting Jewell radiation ammeter, 
5 watt tubes, chokes, and condensers. Radio Shop, 
Belmond, lowa. 


RUBBER STAMP with large call letters 50¢; Radio- 
gram and Relay Radiogram blanks 25c per hundred, 
Stock Post Card 60¢ hundred. Send us your orders. 
Carolina Printing & Stamp Co., Wilmington, North 
Carolina. 


FOR SALE—Motor generator just like on cover June 
T. S00V 150W 40 fish. Burt Middaugh, 7629 
organ St., Chicago, Illinois. 











FOR SALE: Grebe CR3, 3 circuit long wave tuner 
and RORD, 100 Watt transmitter with transformers 
and rectifier. Write for quotations. 9YAK, Yank- 
ton, So. Dak. 
Every Radio Owner needs our TRANSCONTINENTAL 
Y% inch PURE COPPER RIBBON AERIAL. Doubles 
Range and Volume. 75 feet, $2.75. United Sales 
Company, Aberdeen, So. Dak. 


FOR SALE—Tuska combined Tuner and detector; 
also swap two stage Magnavox power amplifier, for 
Paragon Ten watt transmitter. 9CGI. 














WANTED: Western Electric Amplifier Transformer 
No-III-A. 9RZ. 





AMRAD Synchronous motor and high-voltage recti- 
fier disc for same. Twenty-five Dollars. Write if 
interested. 9DJB, 3808 Wyoming St., Kansas City, 
o. 





WANTED: 1500 or 2000 volt motor generator. Sell— 
Stahl Sinc Rectifier, 3000 volt transformer, Ben- 
wood Inductance, honey-comb set. 9CVO. 


BARGAINS—For that Storage B  battery—Largest 
size Edison A battery Elements only 4¢ per pair. 
$29.50 Edison A-6, 225 amp. hour, sells for only 
$15.00 each. Everything in first class condition. We 
carry a complete line of radio supplies; write us your 
needs. Triumph Electric Co., Inc., Sheffield, Ala. 


WANTED— 10, 15, or 20 watt C.W. and fone set. 
Also large DeForest duolateral coils. 9CGE. 


COMPLETE 10 watt transmitter 








for sale, $40.00. 





MASTER RADIO CODE in 15 minutes. Ten word 
speed 3 hours. Our students made these world records. 
Previous Failures who tried all known methods have 
thanked us for License. To hesitate kills speed. To 
master Code our way kills hesitation; gives speed. 
Code instructions that instruct only $2.00. Infor- 
=e ee. Dodge Radio Shortkut, Dept. SC, Mama- 
roneck, N. Y. 





100 METER coil and complete data for Reinartz Cir- 
cuit. Postpaid $1.50. Superior Coil Co., Harwichport, 
s. 


Th s Davis, Benson, Minn. 





FOR SALE: 20 watt CW and Fone transmitter on 
panel, complete, less tubes $85.00. A real DX re- 
ceiver using Giblin-Remler coils 120-26000 meters and 
including a Signal Corps VT, one, $90.00. If inter- 
ested write for foto, description and records made. 
9BSH, 1014 Good Hope St., pe Girardeau, Mo. 


COUPLED INDUCTANCES: For Hartley and Meissner 
circuits, containing 16 turns of 4” brass strip on 
Bakelite supports, 2 coils $15.00; 3 coils $20.00; 
satisfaction guaranteed. 8NX. 








HAMS: Get our samples and prices on printed Call 
Cards, Letterheads, Radiograms and Envelopes. Hinds 
& Edgarton, 19 S. Wells St., Chicago, Ill. 





SELL: 140 VOLT EDISON “B”, REMLER DETEC- 
TOR PANEL, MURDOCK HORN. CHEAP. VIRGIL 
HENTHORN, PADEN CITY, WEST VA. 


QST MIDWESTERN FANS! Here’s a real bargain 
in a set particularly well suited to your part of the 
country. A Mu-Rad MA-13 six tube set (three 
radio, one detector and two audio) listing at $150 
will be sold to first money for only $100 f.o.b. Hart- 
ford. Perfect condition. Address =x M. c/o Ameri- 
can Radio Relay League, Htfd., Conn. 


FOR SALE: Dandy DeForest 20 watt transmitter, 
—— Also a lot of RCA transmitting equipment. 











FIRST fifty dollars takes Autoplex with one step in 
cabinet with battery switch, two new genuine 
vast h's, Rico tuned phones. Walbridge, 2246-14th, 
roy, N.Y. 





FOR SALE. “Send an acknowledgement card’”’. Com- 
plete line of samples sent upon request. Wireless 
Acknowledgement Card Company. 325-6th Avenue, 
McKeesport, Pennsylvania. 





SALE: % K.W. Spark Transmitter ‘with cabinet, 
standard parts $30.00. Also complete 5 tube receiver 
—. W. H. Randel, 14905 Euclid Ave. E. Cleve- 
and, io. 





8BRL FOR SALE. 
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BARGAINS: 2 Remler variometers @ $4.00; Pair 
Baldwin Fones type E with Federal plug $8.00; Boston 
Key $3.50; Fifteen dial Omnigraph $14.00. Satisfac- 
tion guaranteed. E. S. Clark, 333 Princeton Place, 
Pittsburgh, Pa., 8BQS. 


FOR SALE: Esco Motor generator and field rheostat, 
generator 1000 volts, 500 M.A., Motor 110-220-A.C., 
60 cycle, 1-phase. This set has only been tested, 
value $197.50; first $150 takes it. G. Atchison, 3712 
Roosevelt Ave., San Antonio, Texas. 








$30. 


Would appreciate card anyone hear- 


HAVE SOME NEW Western Electric fifties 
new 203’s $19. 
ing 2QH 





RADIO BARGAINS: Aluminum dials 18¢, Home- 
charger $9.50; wooden variometers $2.75, porcelain 
sockets, $30¢; 30 Ohm rheostats 55¢; and many 
others. Radio Shop, Belmond, Iowa. 





SELL—Magnavox 2 stage amplifier $50., two Western 
Electric 216A’s $18., Both $65. Acme 600 watt 1000- 
1500 volt transformer with filament connection $30. 
E. B. Etchells, Yale, Mich. 





FOR SALE: 1 Grebe CR 5, 1 B battery, 1 UV 200, 
1 set 3000 Murdock phones, price $50.00. Have re- 
ceived Massachusetts, New York, Washington, Texas, 
Chicago, Wisconsin and many other stations. Reason 
for selling, have another set. Ernest Cramblet, 325- 
6th Avenue, McKeesport, Pennsylvania. 





SALE OR TRADE: Best offer gets all or ie hs 


2 New Acme 200 Watt CW Transformers, 1 tly 
Used 200 Watt CW Transformer, 3 New Rectigon 6 
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pA 


DeForest OTS Radiofone slightly 
\. 1368-325 Watt C.W. Transfor- 
x ed Electric Specialty 350 V. Radio- 


era me other apparatus. Bill Paulus, 


n City, N 





ebe RORN Radio-frequency Am- 
h g tube, Charles Laper, 116 
ile, Mic 


_RA- 10, DA-2 $90; 10-R $25; 
v. R. Blauch, Leechburg, 


k.w. Acme and 1 k.w. Thor- 

ene Thordarson oil condenser, 

hed gap without motor, one Racine 

oth rotor, oscillation transformer, 

. h, Acme anti-light dlinker, Roller 

itmeter—first money order for 

takes all. Sell separate if desired. 
on. Ave., Binghamton, N 





brand new tube, S9ELT, Box &, 


FOR SALE—Quantity S. Navy type CN 113 short 
wave radio receivers a” condition $15 each; limited 
num>er new ones $20 each. Also limited number 
long wave type CN 240 Feubeents good condition $50 

cash, Receivers may be returned if unsatisfactory. 
Send money with order to RADIO MATERIALS CORP., 
949 Broadway, New York City. 


FOR SALE: 2” Spark Coil $8.00. > Like new. 9TC. 
FOR SALE: 50 watt transmitter. Write 8CP. 


FOR SALE—Grebe CRS5, $45. Reinartz in mahog- 
aney cabinet, a bear for distance, $20. 5 WD-11 tubes, 
$5.25. 2 1714 Radio Frequency transformers $3.50. 
1 New Type Cardwell 43-plate Condenser $4. 1 Boston 
Marble Base key $3.50. All of the above are new and 
will be ohioges postpaid. Edgar M. Knepper, 317 
So. Sth St., lumbia, Mo. 

BARGAIN: S9EGH’s 20 watt C.W. and fone trans- 
mitter. R.C.A. power transformer and 500 V. M.G. 
DX 2,100 mi. Write. 




















SRP’s Ten Watt Tramemitter For Sale. For par- 
ticulars write Radio 8RP. 





TED: RADIO ENGINEER, now in 
connection with well established 
east. Twelve years radio experi- 

in designing and development 
ation, licensed commercial operator 
Radio Imspector civil service, an 
worth of personal laboratory 
al work with op tunities for ad- 
»portant than salary. Satisfactory 
at once. Box E of 





Watt phone set mounted on panel 

snel, 3 meters, 1000 Volt metor 

Natt tubes. M. C. Haigh, 1109 
Des _Moines, lowa. 





t new $15. 8BOB. 

3 KW nen-egucheenincs trans- 
220 volts, 60 cycle primary; and 
10,000 volts. Box A, c/o QST. 





power transformer UP1368. Per- 
rst Money Order $14.00. 9AEL. 
GRAPH New 22, A-1 condinien. 

Vv. M. Chaberd, 362 Soon Ave., 





RANSMITTING TUBES, genuine, 
att $15.00; Filament 2 amperes, 6 
its. Genuine new R.C.A. Model 
0005 variable condensers $3.50. 
199 s $3.75. Arthur Beyer, 
Drive, New York City. 





O M.G. FIVE HUNDRED VOLT 2 
RMERS; RADIO CORP THIRTEEN 
HORDARSON SIXTY WATT FLIXI.- 
ERAL RADIO MODULATION, FOUR 
CKETS AND TWO GOOD USED 
FIRST REASONABLE OFFER 
DIO SMITH, GRAYVILLE, ILL. 





outfit with one step, mounted on 
» value, thirty takes it. Also 
mes. Forest Otis, Langford, South 





0 Edison A batteries. Same type 
ard auxiliary transmitters. Guar- 
ss shape. Price $1100, make offer. 
126 Upland Road, Cambridge, Mass. 
EKLY IN SPARE TIME. Sell what 
long distance radio receiving sets. 
pays $120 profit. No big , ew 
sing. Sharpe of Colorado made 
tepresentatives wanted at once. his 
« the country—write today before 
gone. OZARKA, 853 Washington 








LAST: A few 50 watt power trans- 
0 For 5S watt tubes. 375 volts 
ter tap. Filament winding 10 volts 
Send money order. If not satis- 
eturn within ten days and receive 
alr enough! C. C. Endly, 22 Sturges 


Ihio 





FOR SALE: New DeForest Type D-6 Receives all 
wave lengths, includes 2-25 turn, 2-35, one each 50, 
75, 100, 150 DeForest DL Coils, 1 Remler Giblin 35, 
2-50 all mounted. First Money Order for 89.00 takes 
all delivered prepaid anywhere, need the money. M. 
M. Michaelis, 1757 Lunt Ave., Chicago, Ill. 





SELL 9AVP; UP1016 R.C.A. 750 watt Power trans- 
former like new $23.00. 2 vibroplexes @ $4.00. 1 KW 
Acme, spark set complete 1 KW Acme in oil 80 
plate condenser 8”x10”"x',” also in oil. Heavy cop- 
per on bakelite O.T. High speed non-sink gap power 
rheo and switches. $25.00 Benwood Sink motor 
H.P. Like new $18.00. Y% H.P. Globe heavy duty 
110 volt 60 cycle motor and starting switch and 300 
volt 100 watt D.C. Generator both $20.00. 1 KW 
Marconi (United Wireless) “coffin” transformer 110 
volt 60 cycle primary 30,000 volt secondary $20.00 
regen A accurate wave meter 130-260 meter $6.00. 
hip anything C.0.D. Willard McCulla, Waukegan, Ii. 
CALLS HEARD POSTAL CARS (for yy reports). Send 
$1.00 with your name, address and call letters for 100 
(or $1.75 for 250) printed report postal cards with large 
red call letters. Complete form for description of 
your station, etc. State if member of A.R.R.L. Cards 
also printed to order. Letterheads—100 and 100 
envel printed on fine bond paper, special radio 
size, $1 1.75. Samples on request. Printed by 9AVO 
(member A.R.R.L.) Radio Print Shop, Box 582, 
Kokomo, Ind. 





SELL: Grebe RORN, forty dollars; CR3 and RORD 
Amplifier, hundred dollars; R3 Magnavox, twenty 
dollars. A. W. Hynds., Seward, N. Y. 








SALE: % KW 500 cycle alternators $75; 4, KW 5@0 
and 900 cycle alternators $25; 25000 volt Dubilier $11; 
Exide 8V 160 AH storage bats $25; Advance sink 
rectifier $35; Paragon with detector and 3 step to 
match $75; Western Electric 50 watters $28; 6 N 
tubes $4; Colt Army .45 cal. automatic $30; UV203s 
$20; 150 or 300 AC voltmeters $20; 1 HP 60 cycle 
motors $60; generator. |Edward Page, Bald- 
winsville, N. Y. 





NEW TUNER, Detector and two step $35.00. R-2 
Magnavox $30.00. One tube set $20.00. Chesaning 
Elec. Co., Chesaning, Mich. 


SWOP!—S00 volt 125 watt generator for battery 
charging generator. CW inductance $5.00. Marion 
Graham, Angola, Indiana. — 








BARGAIN: Will eacrifies my , Om brend new Uv199 
tubes. Absolutely perfect. $3.50 each. Need cash. 
R. Riedelbach, 1806 Locust Street, Milwaukee, Wis. 


SELL: Radio Corporation 375 watt transformer, 
| ae Grebe CR3A, $15; Grebe CR2, $30. Write 
2 > 








9DDJ SELLING OUT. Grebe 2 stage amplifier with 
tubes $45.00. 50-watt transmitter, with meters, 
tube, keys, microphone, etc., complete $100.00. DX 
CW—WNP, fone—1400 miles. . M. Cook, Lang- 
ford, So. Dak 





SELL: Radio apparatus used ond new. Write Albert 
Krug. Gardner, Il. 


ALWAYS MENTION QST WHEN WRITING TO ADVERTISERS 





FOR SALE: Two UV-217 Kenetrons, UP-1016 Power 
transformer, Acme double choke, six UP-1719 grid 
leaks, two PR-535 Rheostats, two UV-202 (new) 
UV-216 (new). two UC-488 condensers. Write, they're 
cheap. Arthur Walser, Chesaning, Mich. 





1 R.C.A. Power Transformer model U.P. 1368 
Has both filament and plate windings. 
1 R.C.A. metic Modulator model U.T. 1643 $6.00. 
1 75 watt Acme filament transformer giving either 
8 or 10 volts, $8.00. 1 Jewell thermo-couple ammeter 
0-3 $8.00. 1 Jewell 0-15 A.C. Volt Meter $5.75. 

AMRAD single tube REFLEX receiver cost $40.00 
for $22.50. All the above are practically new and 
uaranteed to be in first class condition. Terms 
O.D. Elmer Scharbach, Hobart, Ind. 


LOOK: 
for $19.50. 


Automatic Transmitter will send, on Sounder or 

Buzzer, unlimited messages, any speed, just ye) = 

operator would. Adopted by U.S. Govt. and wu by 
Colleges, Technical and 

hout U.S. Catalog free. 

Hudson St., New York. 


leading Universities, 
graph Schools throu 
graph Mfg. Co., 16 





SELL: New Grebe CR-5 $55.00, RORN $40.00, R-3 
Magnavox old style $22.50, DeForest D-4 $22.00 
(used), RCA chopper Signal motor $12.00, C-303 
(12 hours) $20.00, Acme 150 watt filament transfor- 
mer $13.00, General Electric motor generator, 3450 
R.P.M. 69 segment commutator, 500 volt, 100 watt 
$49.00. What do you need? Terms: C.0O.D. % cash 
with orders. 8CDC, John Taylor Galey, Third and 
Taylor, Beaver, Pa. 





BARGAINS: Western Electric VT2, $6.50. Genuine 
Telefunken tubes, $3.7 fine for Radio Frequency. 
Acme and Rasla Radio Frequency Transformer, $2.50. 
Three Tube Cockaday 4 circuit tuner in cabinet $25. 
Four tube Reflex 3 R.F. and 2A.F. with fine loop, 

Also 4 tube R.F. set in cabinet with loop, $35. 
ower Speaker Magnavox LS2, $45. 1/3 Cas 
order. All letters answered. S. W. Mayer, 
mont, New Rochelle, N. Y 


R.C.A. POWER TRANSFORMER U.P. 1368, $15.00. 
Large transmitter inductance with grid coil $3.00. 
What have you to trade? F. O. Reine, Brooten, Minn. 


, with 
Beech- 








NAVY CW-936 transmitter-receiver with two dyna- 
motors, power switchboard and filter, two microphones, 
extension box, control button, antenna switch and 
spare parts box. Only slightly used and in fine work- 
ing condition. $195. oe John Reid, 126-A 
Division St. me. . ¥. 


FOR SALE: Grebe CR3, good condition. Forty Bucks. 
James Marx, 932 North Fifth St., Reading, Pa. 


NAVY TYPE CW 936 transmitter and receiver com- 
plete. Includes receiving and transmitting cabinets 
power amplifier, loud speaker, two generators — 
switchboard, remote centrol box, 5 VT 1 and 3 VT 2 
and phone transmitter. $150 without batteries, $225 
with Edison Storage Batteries and Tungar charger. 
S. Miller, 303 Fourth Avenue, New York. 


NEUTRODYNE COILS  (neutroformers correctly 
wound on best grade natural bakelite tubing, set of 
three $4.50. 13 plate variable condensers to go with 
coils, best grade $2.25 each. Neutralizing condensers 
(neutrodons) $1.00 per pair. Money refunded if not 
satisfactory. Add postage. H,. utterworth, 331 
Quincy St., Brooklyn, N. Y. 


FOR SALE: New Grebe CR9 receivers $90.00. New 
10-A Western Electric power amplifiers complete with 
horn and tubes $100.00. Dakota Radio Apparatus Co.. 
Yankton, So. Dak. 


WANTED: All A.R.R.L. members to know that we 
have a complete stock of radio parts and give mail 
orders special attention. Write, phone or wire. Hard- 
gees Mfg. Co., Radio Division, K.F.J.L., Ottumwa, 
owa. 


FIFTY ASSORTED FLAT HEAD solid brass machine 
screws, nuts, washers, copper lugs, 50¢. Eight 
initial binding posts, set 60¢. Twelve nickeled bind- 
ing posts 50¢. All three items $1.50. RADIO LIST 
for stamp. All prepaid. Stamps accepted. Kladag 
Radio Laboratories, Kent, Ohio. 


$12. EACH takes Ohio or Wagner 110 volt oy cycle 
eighteen hundred R.P.M. motors built in H.-P. 
frames. Can be used as power motors. type G 
Edison elements per pair 34%e¢. Highest quality i}” 
x6” test tubes $3.00 gross. Perforated hard rub 
separators 14,¢. No. 20 99% pure nickel wire $1.50 

r hundred feet. 25% off om 4 new Acme ¥2 and \% 
-.W. Plate transformers. Kimley Electric Company, 
Inc., 2665 Main St.. Buffalo, N. Y. 


RADIO GENERATORS—S00 Volt 100 Watt $28.50 
each. Battery Chargers $12.50. High Speed Motors, 
Motor-Generator Sets, all sizes. otor Specialties 
Co Crafton, Penna. 





























HAMS WHO DESIRE SPEED—a moment's attention. 
Brother Ham whose limit was 15 words doubled his 


then in One ronne. Send your Call and ask for 
facts as told by <7 ge Radio Shortkut, 
Dept. SC, Mamaroneck, N. 


TELEGRAPH Y—Morse and Wireless—taught at home 
in half usual time and at cost. Omnigraph 





ALWAYS MENTION QST WHEN WRITING TO ADVERTISERS 


SIG CARDS 500 POSTCARD SIZE PRINTED IN 
BLACK INK WITH LARGE RED CALL LE TTERS 
$4.00; 500 GOVERNMENT POSTALS $8. 

OVER TEN LINES. CASH WITH ORDER. BY 
A.R.R.L. MEMBER. CURTIS, 1109 EIGHTH AVENUE, 
FORT WORTH. 


QST HAM ADVERTISERS 

Radio men are notoriously poor penmen. Some of 
the HAM ADS we get in here are almost illegible. 
Please yoy F with us and the printers and in- 
sure your ads winy absolutely correctly by 
sending in your peti AD typewritten and double 
spaced, if you can eee r* so. Be sure and give 
your complete address. Thanks—QST Advertising 
Department. 





WANTED—about 3,000 members of the League to 
pay some attention to our attempts to get informa- 
tion on the location of dead spots. So far all hands 
have acted as if they never heard of a dead spot. 
Address the Technical Editor. 


agen oe need of comparative tests show- 
ing some method of filtering synchronous rectifiers 
- as to give good note locally. Address Technical 
ditor. 


HAVE YOU SPENT HOURS trying to cut peep and 
meter holes in panels. I have a tool that drills them 
one to five ins. in diameter as easily as quarter in. 
ones. Only $2.50 Post-paid. Homer Malcomb, 
Whitewater, Wis. 

















QRA SECTION 
50c straight, with copy in following 
form only: CALL—NAME-—ADDRESS. 
Any other form takes regular HAM- 
AD rates. 
1AID—Miss Mildred S. Lorentson, 23 Braman St., 
Providence, R. I. 


1ZD es 1CAK—John M. Wells, 40 Main Street, South- 
bridge, Mass. 


2ADU—W. Constantinides, 137 Woodland Ave., Ruther- 
ford, New Jersey. 

















2AT—Robert H. Butler, 1324 River Road, Edgewater, 
Me oh 





2CcIL—M. Eugene Bussey, 16 Cedar Place, Yonkers, 


New York. 
2CJ—N. Dmytrow, Jr., 507 Elm St., Cranford, N. J. 


2jD—J. F. Rodenbach, 171 Norfolk Street, Manhattan 
Beach, Brooklyn, N Y. 


3KO—Paul R. Kern, 


4KW—W. Mulford Marsh, 1654 College St., Jackson- 
ville, Florida. 


4SN.—Clifford O. Tritchler, 
Georgia. 


sABU—J. A. Harvey, 728 So. 6th St., Baton, New 
Mex. 











1030 N. 10th St., Reading, Pa. 








26 Todd Road, Atlanta, 








—Mcllivaine and Breedlove, 
She eld, Alabama. 


5SKV—M. E. Eaton, Box 384, Henrietta, Texas. 


106 W. Third St. 





109 





sBS—F. G 


SMN—Tom 


San Anton 
sTO—D. < 
6ADH—-H 


6ZBH Ja 
Calif 


6DO—Nor 


mond, Ca 


6ZAT—Ly 


ALASKAN 
Alaska 


8AFM—t 


8ANM 
Ohio 


SFJ (Ex 
Marietta 


SBNA, 103 


8sCMH—— 


SXBP-8W 


9ANX—R 
Ill. 


SBPT—H 


9cEl ( 
Oak, low 


sCHV—G 
LaFayett 


G2szZ7— 
England 


Can 3SAFY 


Through 
Martin, w 
letters of 
throp, Ma 
School, 


Through 
call lett 
should 
8AGF 





106 W. Main St., Houston, Tex. 





Horace Biddy, 545 Hicks Ave. 


gdoches, Texas. 


Box 8, Phoenix, Arizona. 


sdy, 2012 Pacific Ave., Alameda, 


Voodford, 440 Tenth Street, Rich- 


Los Gatos, C Calif. 


Stephens, Box 356, Ketchikan, 


tchells, Yale, Mich. 


W. Washington St., Medina, 


Edward Manley, 214 Fifth St., 


St.. London, Ohio. 


Miller, Sligo, Pa. 


emple, Detroit, Mich. 


6440 Parnell Avenue, Chicago, 


npeel, Flora, Indiana. 


Will, 1210 Boundary "St, Red 


nhart, 508 Harvey Avenue, West 





44 Hale Lane, Mill Hill, London, 





nmond, 63 Inglewood Dr., Toronto. 





the call letters of S. Forrest 
as IBJD. These are the call 
S. Felch, 69 Bay View Ave. Win- 
B is S. Forrest Martin, The Choate 
Conn. 


the February QRA section, the 

were given as SBXL. His ad 

ows: ~—-8XBL. below 100 meters, 
win, Ann Arbor, Mich. 








“TELL ’EM WHO YOU ARE” 
LICENSED OPERATORS 


Back- 
ground 
of 20 yr. 

gold 

plate 


$2 00 
M.0. or 
check 


(Twice actual size) 
Money refunded if pins are not “FB” 


R. C. BALLARD, 9FZ 
1202b W. Oregon St., Urbana, II. 


Use Individual “CALL CARDS 
We Print Them 
TO ORDER 

R. R. L. Emblem 
aided if requested by 
member. 

MONEY REFUNDED 
not thoroughly 


black print- 
100—$1.75; 200— 
$2.75, postpaid. Blue, 
green or brown call, 
86¢ extra. Government postcards, l¢ extra per card. 


Personal LETTERHEADS & ENVELOPES 
Showing your station, name and address. Good quality, 
clear white smooth surface bond paper. Letterheads 8% 
x 5%, Envelopes 6 inches long, 100 each—$2.25 ; 200 each 
—$3.25; 300 each—$4.25; 500 each—$6.25 PREPAID. 
Broadcasted Market Reports: 100—$1.00; 200—$1.75. 
Send order with check or money order today—NOW. 
RADIO PRINTERS, Dept. 13, Mendota, Il. 

















THE SCIENTIFIC HEADSET 
The greatest value. on the market. Only 
$2.95 postpaid, or order C.O.D. 


THE SCIENTIFIC ELECTRIC WORKS 
98 Brookline Ave., Dept. G, Boston, Mass. 








ESCO RADIO SHOP Oakland, Calif. 


Genuine 


Electric VT-2 Tubes 
$7.45 
copy of new 48 page 
DIO CATALOG 


3A L VAGE STOCK STORE 
Dept. Q-6 Chicago, Ill- 











RADIO PANELS 


Cut exactly to size and a guaranteed 12 hour 
shipment. %” thick aT ¢ per square inch. 4” 


thick .61\%¢. ae of highest grade black 
fibre. This electrical strength 
of 200 volts per inf ‘is inexpensive, unbreakable, 
easy to work and takes a fine finish. We pay 
postage. 

RADIO INSTRUMENT & PANEL CO., 564 W. Monroe St., Chicago, i 














2650 MILES 
Broadcasting from Atlantic Coast, 
‘wba and Hawaii, heard in 

f the CROSS COUNTRY CIR- 
ast users hear California. Range 

of set and operation by one 
Easy and cheap to build by any 
tubes may be used. Complete 
tructions, full size panel layout, 
etc Postpaid, 25 cents; stamps 








SUPER-HETERODYNE 
Aircore Radio Frequency Transformers 
3000 Meters. 
Set of four transformers and complete 


blueprints. 
Price $25.00 


RADIOCNONE EQUIPMENT CO. 
W. York St. Phila. 











ALWAYS 


MENTION QST WHEN WRITING TO ADVERTISERS 








,; wwe wrere 





—FOR YOUR CONVENIENCE— 


QST’S INDEX OF ADVERTISERS 


IN THIS ISSUE 





Acme Apparatus Co., 
Adams-Morgan Co., Th 
Alden Mfg. Co., 
Allen-Bradley Co., 
American Hard Rubber Co. 
American Map Co..... 
American Radio Mfg. Co. 


American Radio & ig. Co. Corp....... 


American Transformer Co., 

Amsco Products, 

A.R.R.L. Recommendation Blank.... 
A.R.R.L. Application Blank 


Atlantic & Pacific Radio Co.......... 


Ayres Battery Corp 


Bakelite Corporation 
Ballard, Cc 

Boonton Rubber Mfg. 
Branston & Co., Chas. A 


Bunnell & Co., J. H 
Burgess Battery Co.......... 
Burton-Rogers Co 


Cardwell Mfg. Corp., The Allen D. 
Chelsea Radio Co 

Chicago Salvage Stock Store 
Citizen’s Radio Service Bureau 


Connecticut Telephone & Electric Co.. 


Consrad Co., 

Coto-Coil Company 
Crosley 

Cunningham, a =, — 
Cutler-Hammer Mfg. Co.. 


Diamond State Fibre Co. 


Dubilier Condenser & Radio Corp. coe SG 


Durham & Co.. 


Electrad, Inc. 

Electric Specialty Co. 
Electric 1 hee reyeged Co., 
Endly, C. C.. ‘ 


Fansteel Products Co., Inc. 
Federal Tel. & Tel. Co.. 
Ferbend Electric Co. 

Fleron & Son, Inc., M. M. 
France Mfg. Co., The - 
Freed-Eisemann Radio Corp.. 
Freshman Co., Inc., Charles... 
Frost, Hebert H... ea 


General Electric Co 
General Radio Co.. 
Goldschmidt Corp., Th. 
Grebe & Co., A. H. 


HAM ADS 

H & H Radio Co..... 
Hartford Instrument Co., 
Heath Radio & Elec. Mfg. 
Herald Electric Co., Inc... . 
Hommel Co., Ludwig 


Jefferson Elec. Mfg. Co.... 
Jewell Elect. Instrument Co 


Kellogg Switchboard & ome | Co 
Kimley Electric Co...... eaters s 


Marle Engineering Co. 
Martin-Copeland Co 

Multiple Electric Products Co., Inc 
Murdock, William J 

Mu-Rad Laboratories, 

Myers Co., Ltd., E. B 


National = 

National Carbon Co., 
National Elec. Supply Co 
Newman-Stern Co., 


Ott Radio, Inc......... 


Post Electric Co 
Premier Elec. 


Radio Limited 

Radio Corp. of America 

Radio Instrument & Panel Co... 
Radio Printers 

Radiophone Equipment 

Radio Tube Exchange........----ceeseerereveces 
Radio Units, Inc..... 

Rauland Mfg. Co 

Roller-Smith Co. . 

Rose Radio & Elec. ‘Supplies. nia 
Rusonite Products Corp.. 


Samson Elec. Co.. 

Scientific Elec. Works. 

Shamrock Mfg. Co 

Signal Elec. Mfg. Co... 

Southern Toy Co., Inc., ‘The. : Per 
Stromberg- Carlson Telephone Mfc Co.. 

Sure Fire Radio Laboratory ‘ 


Third District Radio Convention 
Thomas Radio Supply Co. 
Thordarson Elec. Mfg. Co. 


Valley Elec. Co 
Vesco Radio Shop 


Western Coil & Electrical Co..... 
Westinghouse Union Battery Co 
Weston Electrical Instrument Co. 
Whittlesey Eng. C 





ALWAYS MENTION QST WHEN WRITING TO ADVERTISERS 
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Bradleystat 


in the Neutrodyne 


HE discriminating radio fan is forever improving his set. At first, 

the actual accomplishment of radio reception is all that is asked, 
but in a short time new hookups are tried or new equipment is used 
to improve reception. 


A good hookup is worthless without good equipment and, of all things, 
perfect filament control is most important. The high efficiency of a 
good tuner is quickly lost with poor filament control. 

The Universal Bradleystat makes any radio set better. Its noiseless, 
stepless control never fails to surprise and delight the radio fan trying 
to make long distance records. The recent Radio Broadcast long distance 
contest gave the Bradleystat first place for superior performance. Re- 
place your present rheostat with Bradleystats and enjoy better radio. 


WHEN YOU BUY A RADIO SET, ASK FOR BRADLEYSTATS 


Banciey Ca 


In U. S. A. Electric Controlling Apparatus In Canuda 
$1.85 eo $2.50 
at all dealers Greenfield — at all dealers 


MANUFACTURERS OF GRAPHITE DISC RHEOSTATS FOR OVER 20 YEARS 


ALWAYS MENTION QST WHEN WRITING TO ADVERTISERS 























7) 
































Variable Condenser 
$4.50 Complete 





FARADS 


CRC 


4 
9° 
rat 
oO 


IN MICRO-MI 


300} 


PACITY 


A 
A 


fa 


















Three Condensers in One 


Here it is—just what you’ve been 
looking for— 


The Connecticut D-10 Triple Range 
Variable Condenser— 


A single unit that takes the place of 
the eleven, the twenty-three and 
forty-three plate condensers of the 
ordinary type- 


A neat compact instrument that 
covers the full field of usefulness— 
With all the advantages that go 
with full scale rotation, perfect 
shielding, complete housing and one 
hole mounting. 


The chart tells the story 


The range indicated by Curve B—from 
000075 to .000275 mfd.—approximately that 
of an eleven plate condenser, is secured by 
wiring into the circuit from posts G and B 
The range indicated by Curve A—from .0001 
to .0006 mfd.—approximately that of a 
twenty-three plate condenser, is secured by 
wiring into the circuit from posts G and A 


The range indicated by Curve AB—from 
.00015 to .00085—approximately that of a 
forty-three plate condenser is secured by 
bussing A and B and wiring into the circuit 
from G and B. 





Price $4.50 Complete 


§@ CONNECTICU 
MERIDEN 






A most practical adaptation of a research 
laboratory instrument. Just the thing for 
the amateur, the experimenter, and the man 
who likes to develop his own hook-ups. 


COMPACTNESS 
Diameter of case... itd belied aed 2 9/32” 
eee GS Gr dsaicdavcccehsesedas 1 3/8” 


EASE OF MOUNTING 


Condenser is mounted on threaded bushing 
and clamped to panel between two units. 
Adapted for installation on 1/8”, 3/16”, or 
1/4” panels. 


COMPLETE SHIELDING 


Since terminal G is common with the case, 
as well as with two sections of the conden- 
ser, a connection from G to A ground or a 
negative battery terminal automatically 
shields the condenser against body capacity 
and capacity coupling. 


VERNIER SCALE 


Design which provides 346° of dial rotation 
as against the usual 180° gives a vernier 
ratio of about 2 to 1, and permits corres- 
pondingly chosen settings. 


AUXILIARY EQUIPMENT 


A dial, index stud, spacing washers for less 
than 4” panels and buss bar for connect- 
ing A and B in parallel as shown in diagram 
AB, furnished with condenser. 





Balletin A-104 upon request. 


cscrne COMPANY @® 


CONNECTICUT 


RADIO DIVISION 
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“S”- TUBE 


"$s TUBE Choke 


sella “isso 


| ™. 2 t0.4 mfd.- | 200m.a. 




















500 Watt Trans. "S° TUBE 
Typical Circuit for Using AMRAD “S” Tube Rectifiers. 


turers of the Famous 
’ Tube:— Jan. 16, 1924 


be complimented on your AMRAD “S” Tubes. I'll tell the world they 

he berries. I bought a pair and have had them in use for just about three 
The first time I put them in my circuit they worked F.B. As for tone, 
ry station that I work gives me a report as “PURE DC”. As for DX, I 
how they can be beat. I have worked 1700 miles on 5 watts. I have 

1 in all districts, Mexico, Canada and forty States. I have worked 9BZI, 
la., and 9DDJ, Lankford, S. D., on 5 watts, loop modulation. In daylight 


rked 1,000 miles often.” 
P. B. Ward, Jr., (5AFH) 
610 N. Main St., 
Cleburne, Texas. 


TIONS SEND FOR FREE 
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No F to Burn Out. : iT — oe Users of “S’’ Tubes are our best 
Operat transmitters utiliz- 7 advertisers. Read editorial arti- 
ing « r 50 watt power : cles in QST and Popular Radio 
: for February, to see widespread 
May to charge storage interest “S” Tubes are provoking. 
“p” From time to time we publish 
in this space letters from own- 
Fits st ase. ers of “S” Tubes. It is signifi- 
A lf cant that most of these published 
so far refer to the old type #3000, 
a which is greatly improved in 
millamps - pod > i 
he Os DC #4000, here illustrated. 
yurs (very COnseTV- Improved AMRAD “S” Order from your Dealer or remit 


TUBE £4000, Price to 
$10.00 each 


tube 


(MERICAN [RADIO AND [RESEARCH (ORPORATION 
205 College Ave., Medford Hillside, Mass. 


AMRAD Dealers in Principal Cities and Towns 








